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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
forming electron emission source by depositing on a 
substrate a soot which is formed through evaporating a 
material exposed to an arc discharge, which is mainly 
composed of a carbon, by the arc discharge through 
using an arc torch for welding or a device having a 
structure similar to that of the arc torch without 
necessarily requiring process containers or the like, and 
also to provide a device used for the same. 
SOLUTION: A torch electrode 10, which is a first 
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electrode, of an arc torch 1 and the material 2 to be exposed to the arc discharge, which is a 
second electrode, of a graphite plate are arranged to face each other. An arc discharge is 
generated by applying a potential between the torch electrode 10 and the end of the material 
2 exposed to the arc discharge, and the graphite on the end of the arc material 2 to be 
exposed to the arc discharge is evaporated to form a soot. The generated soot is deposited 
on the surface of the substrate opposed to an arc discharge region, through a mask having a 
patterned opening. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The process which carries out opposite arrangement of the 1st electrode and the 2nd electrode 
which uses a carbon material as a principal component in atmospheric air or air, The process which an 
electrical potential difference is impressed [ process ] between said 1st electrode and said 2nd electrode, 
and generates arc discharge, The manufacture approach of the nano carbon characterized by having the 
process which generates the soot which said carbon material of said 2nd electrode is evaporated by said 
arc discharge, and contains nano carbon, and the process which collects the soot containing said nano 
carbon. 

[Claim 2] The manufacture approach of the nano carbon according to claim 1 which said 1st electrode is 
a torch electrode prepared in the arc torch, and is characterized by having the process which generates 
the soot which said carbon material of said 2nd electrode is evaporated by said arc discharge, and 
contains nano carbon while making this torch electrode and said 2nd electrode displaced relatively. 
[Claim 3] The manufacture approach of the nano carbon according to claim 1 characterized by having 
the process which collects the soot which is made to counter the generating field of said arc discharge, 
arranges a base material, and contains said nano carbon through this base material. 
[Claim 4] The manufacture approach of the nano carbon according to claim 1 characterized by having 
the process which collects the soot which is made to counter the generating field of said arc discharge, 
arranges a fluid or a granule, and contains said nano carbon through this fluid or a granule. 
[Claim 5] The include angle which said 1st electrode and said 2nd electrode make is the manufacture 
approach of the nano carbon according to claim 1 characterized by 45 degrees thru/or 135 being the 
range. 

[Claim 6] Said soot is the manufacture approach of the nano carbon according to claim 1 characterized 
by including the nano carbon ingredient which consists of a monolayer carbon nanotube, a carbon nano 
horn, a multilayer carbon nanotube, a carbon nano fiber, a carbon nano particle, CN nanotube, CN nano 
fiber, CN nano particle, a BCN nanotube, a BCN nano fiber, a BCN nano particle, fullerene, or such 
mixture. 

[Claim 7] Said soot is the manufacture approach of the nano carbon according to claim 1 characterized 
by being the compound or the mixed soot containing nano carbon and a metal particle. 
[Claim 8] The carbon material of said 2nd electrode is the manufacture approach of the graphite which 
contains or contains a graphite, activated carbon or amorphous carbon, and an additive, activated carbon, 
amorphous carbon, or the nano carbon according to claim 1 characterized by an additive using for 
surface some or surface all spraying, spreading, plating, the graphite by which the coat is carried out, 
activated carbon, or amorphous carbon. 

[Claim 9] Said additive Li, B, Mg, aluminum, Si, P, S, K, calcium, Ti, V, Cr, Mn, Fe, Co, nickel, Cu, 
Zn, Ga, germanium, As, Y, Zr, Nb, Mo, Rh, Pd, In, Sn, Sb, La, Hf, Ta, W, Os, Pt, Or the manufacture 
approach of the nano carbon according to claim 8 characterized by being these oxides, a nitride, carbide, 
a sulfide, a chloride, a sulfuric-acid compound, nitric-acid compounds, or those mixture. 
[Claim 10] The manufacture approach of the nano carbon according to claim 1 characterized by 
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operating said arc discharge by a direct current or the direct-current pulse, and making said 2nd 
electrode into the anode plate of arc discharge. 

[Claim 11] The manufacture approach of the nano carbon according to claim 1 characterized by 
operating said arc discharge by an alternating current or the alternating current pulse. 
[Claim 12] The manufacture approach of the nano carbon according to claim 1 characterized by 
generating the soot which said carbon material of the edge of said 2nd electrode, a crevice, or heights is 
evaporated by said arc discharge, and contains nano carbon. 

[Claim 13] The manufacture approach of the nano carbon according to claim 1 characterized by 
performing said arc discharge while supplying specific gas or air to the generating field of said arc 
discharge. 

[Claim 14] Said specific gas is the manufacture approach of the nano carbon according to claim 12 
characterized by being rare gas, such as Ar and helium, nitrogen gas, carbon dioxide gas, oxygen gas, 
hydrogen gas, or these mixed gas. 

[Claim 15] Said 1st electrode is the manufacture approach of the nano carbon according to claim 1 
characterized by using refractory metals, such as a graphite, W (tungsten) and Mo (molybdenum), or 
nickel (nickel), as a principal component. 

[Claim 16] Nano carbon manufactured using the approach according to claim 1. 

[Claim 1 7] The compound or the charge of an admixture containing the nano carbon manufactured using 
the approach according to claim 1, and a metal particle. 

[Claim 1 8] The electrode which comes to hold the 2nd electrode with which the carbon material or 
additive containing the 1st electrode, and a carbon material or an additive uses as a principal component 
the carbon material currently formed in the front face at predetermined spacing in atmospheric air or air, 
The arcing means which consists of a power source for impressing an electrical potential difference 
between said 1st electrode and said 2nd electrode, generating arc discharge, and generating the soot 
which said carbon material is evaporated by this arc discharge, and contains nano carbon, The 
manufacturing installation of the nano carbon characterized by having a specific gas supply means to 
supply specific gas to the generating field of said arc discharge, and the stripping section material which 
collects said soot. 

[Claim 19] Having further a migration means for said 1st electrode to be a torch electrode prepared in 
the arc torch, and to make this torch electrode and said 2nd electrode displaced relatively, and making 
said torch electrode and said 2nd electrode displaced relatively Impress an electrical potential difference 
between said torch electrode and said 2nd electrode, and arc discharge is generated. The manufacturing 
installation of the nano carbon according to claim 1 8 characterized by generating the soot which said 
carbon material of the edge of said 2nd electrode, a crevice, or heights is evaporated by this arc 
discharge, and contains nano carbon. 

[Claim 20] Said stripping section material is the manufacturing installation of the nano carbon according 
to claim 1 8 characterized by collecting the soot which has further a maintenance means to be a base 
material, to make this base material counter the generating field of said arc discharge, and to hold it, and 
contains said nano carbon through this base material. 

[Claim 21] Said stripping section material is the manufacturing installation of the nano carbon according 
to claim 1 8 characterized by collecting the soot which has further the container of the fluid which is a 
fluid or a granule, and this fluid or this granule is made to counter the generating field of said arc 
discharge, and arranges it, or a granule, and contains said nano carbon through this fluid or this granule. 
[Claim 22] Said fluid is the manufacturing installation of the nano carbon according to claim 21 
characterized by being the existing fluid liquid or fluid oily fluid at water or below arc discharge 
generating temperature. 

[Claim 23] The manufacturing installation of the nano carbon according to claim 18 characterized by 
having a wrap covering member for the generating field of the arc discharge generated between said 1st 
electrode, said 2nd electrode, and two electrodes at least. 

[Claim 24] The process which carries out opposite arrangement of the 1st electrode and the 2nd 
electrode which uses a carbon material as a principal component in atmospheric air or air, The process 
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which an electrical potential difference is impressed [ process ] between said 1st electrode and said 2nd 
electrode, and generates arc discharge, The process which generates the soot which said carbon material 
of said 2nd electrode is evaporated by said arc discharge, and contains nano carbon, The patternizing 
approach of the nano carbon characterized by having the process which makes the soot which the base 
material which has arranged the mask which has patternized opening to a front face or the upper part is 
made to counter the generating field of said arc discharge, arranges, and contains said nano carbon put 
on this base material front face corresponding to this opening. 

[Claim 25] The patternizing approach of the nano carbon according to claim 24 characterized by having 
the process which makes the soot which said base material is made to counter the generating field of 
said arc discharge, arranges in a fluid, and contains said nano carbon in this fluid put on said base 
material front face corresponding to said opening. 

[Claim 26] The process which carries out opposite arrangement of the 1st electrode and the 2nd 
electrode which uses a carbon material as a principal component in atmospheric air or air, The process 
which an electrical potential difference is impressed [ process ] between said 1st electrode and said 2nd 
electrode, and generates arc discharge, The process which generates the soot which said carbon material 
of said 2nd electrode is evaporated by said arc discharge, and contains nano carbon, The patternizing 
approach of the nano carbon characterized by having the process which makes the soot which the base 
material which has the patternized glue line on a front face is made to counter the generating field of 
said arc discharge, arranges, and contains said nano carbon put on this glue line at least. 
[Claim 27] The patternizing approach of the nano carbon according to claim 24 or 26 which said 1st 
electrode is a torch electrode prepared in the arc torch, and is characterized by having the process which 
generates the soot which said carbon material of the edge of said 2nd electrode, a crevice, or heights is 
evaporated by said arc discharge, and contains nano carbon while making this torch electrode and said 
2nd electrode displaced relatively. 

[Claim 28] The patternized nano carbon base material which was manufactured using the approach 
according to claim 24 or 26. 

[Claim 29] The source of electron emission characterized by using the patternized nano carbon base 
material according to claim 28. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the source of electron emission using the nano carbon 
base material patternized using the patternizing approach of the manufacturing installation of the nano 
carbon and nano carbon which were manufactured using the manufacture approach of nano carbon, and 
its approach, the composite material containing a metal particle or the charge of an admixture, and nano 
carbon, and nano carbon, and its approach, and its patternized nano carbon base material. It is suitable 
for the manufacture approach of gas occlusion objects, such as a source of electron emission which 
consists of particles of the nano-scale (10-6 to ten to 9 m) size which used carbon as the principal 
component especially, or hydrogen, etc. 
[0002] 

[Description of the Prior Art] Hereafter, it will explain by making the source of electron emission into an 
example. The source of field electron emission is long lasting at energy saving compared with the source 
of thermionic emission which needed heating. There is a carbon material of the nano-scale size 
represented by the nanotube besides semi-conductors, such as Si (silicon), and a metal like Mo 
(molybdenum) and W (tungsten) etc. in the ingredient of current and the source of field electron 
emission (henceforth, carbon system nano ingredient). In order to present the description that a carbon 
system nano ingredient has sufficient size and sufficient sharpness for itself to centralize electric field, 
and is comparatively chemically stable, and the mechanical strength is also excellent especially, it is 
promising as a source of field electron emission. 

[0003] CVD (Chemical Vapor Deposition) which used the laser ablation method, the arc discharge 
method between the graphite electrodes in inert gas, and hydrocarbon gas for the manufacture approach 
of the nanotube which is the representation of the conventional carbon system nano ingredient - there is 
law etc. Especially, the nanotube manufactured by the arc discharge method has few defects of atomic 
arrangement, and they are suitable for it in the source of field electron emission. 
[0004] The process of the conventional arc discharge method is as follows. After countering in a 
container and arranging two graphite electrodes, a container is once exhausted, inert gas is introduced 
after that, and an arc is generated. The anode plate of an arc evaporates violently, and generates soot, 
and is deposited on a cathode surface. Arc discharge is made to maintain several minutes or more, 
atmospheric-air disconnection of the equipment is carried out after that, and a cathode deposit is taken 
out. The cathode deposit consists of soft porn containing a nanotube, and hard shell which does not 
contain a nanotube. In addition, when the graphite containing a catalyst metal is used for an anode plate, 
a nanotube exists in soot. A nanotube is picked out from soft porn or soot, the nanotube is ****(ed) to a 
substrate, and it considers as the source of electron emission. 
[0005] 

[Problem(s) to be Solved by the Invention] The technical-problem point of the source manufacture of 
electron emission which consists of carbon system nano ingredients, such as a nanotube, and this carbon 
system nano ingredient in the conventional arc discharge method is as follows. 
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[0006] A vacuum housing, evacuation equipment, and inert gas installation equipment are required for a 
nano ingredient generate time, and equipment cost is comparatively high. Moreover, exhaust air and 
atmospheric-air release must be repeated and a process is long. And after process termination, recovery 
of a cathode deposit or recovery of soot, and in order to have to clean equipment further each time, it is 
unsuitable for continuation mass production method. Furthermore, in order to create an electron 
emission component again using the carbon system nano ingredient generated by this approach, further 
many processes, such as **** to separation with soft porn and hard shell, isolation from soot, 
purification, and a substrate, are required. 

[0007] This invention does not necessarily need a process vessel etc., but generates the soot which the 
arc-ed material which used carbon as the principal component is evaporated, and contains nano carbon 
by the arc discharge using equipment with the arc torch for welding, or similar structure, offers the 
approach for collecting the soot, and offers the manufacturing installation. The approach for similarly, 
****(ing) the soot on a substrate and creating the source of electron emission (nano carbon being used 
as a source of electron emission) is offered, and the manufacturing installation is offered. 
[0008] Moreover, in order to make the manufacture recovery easy, a base material exists in a perimeter 
[ discharge ] field or the perimeter of the soot scattering section, the approach of collecting the soot put 
on the base material through a base material is offered, and the manufacturing installation is offered. 
Similarly, a fluid (liquid) exists in a perimeter [ discharge ] field or the perimeter of the soot scattering 
section, the approach of collecting the soot which distributed and dissolved through a fluid in the fluid is 
offered, and the manufacturing installation is offered. Similarly, a granule exists in a perimeter 
[ discharge ] field or the perimeter of the soot scattering section, the approach of collecting the soot put 
or distributed to the granule through a fluid is offered, and the manufacturing installation is offered. 
Furthermore, the compound soot (composite material) of the collected nano carbon or nano carbon, and 
a metal particle can be used also as hydrogen absorption material. 
[0009] 

[Means for Solving the Problem] The manufacture approach of the nano carbon indicated by claim 1 
The process which carries out opposite arrangement of the 1st electrode and the 2nd electrode which 
uses a carbon material as a principal component in atmospheric air or air, The process which an 
electrical potential difference is impressed [ process ] between said 1st electrode and said 2nd electrode, 
and generates arc discharge, It is characterized by having the process which generates the soot which 
said carbon material of said 2nd electrode is evaporated by said arc discharge, and contains nano carbon, 
and the process which collects the soot containing said nano carbon. 

[0010] The manufacture approach of the nano carbon indicated by claim 2 is the torch electrode with 
which said 1st electrode was prepared in the arc torch in the manufacture approach of nano carbon 
according to claim 1 , and it is characterized by having the process which generates the soot which said 
carbon material of said 2nd electrode is evaporated by said arc discharge, and contains nano carbon, 
making this torch electrode and said 2nd electrode displaced relatively. 

[001 1] In the manufacture approach of nano carbon according to claim 1, the manufacture approach of 
the nano carbon indicated by claim 3 is made to counter the generating field of said arc discharge, 
arranges a base material, and is characterized by having the process which collects the soot containing 
said nano carbon through this base material. 

[0012] In the manufacture approach of nano carbon according to claim 1, the manufacture approach of 
the nano carbon indicated by claim 4 is made to counter the generating field of said arc discharge, 
arranges a fluid or a granule, and is characterized by having the process which collects the soot 
containing said nano carbon through this fluid or this granule. 

[0013] The include angle at which said 1st electrode and said 2nd electrode make the manufacture 
approach of the nano carbon indicated by claim 5 in the manufacture approach of nano carbon according 
to claim 1 is characterized by 45 degrees thru/or 135 being the range. 

[0014] The manufacture approach of the nano carbon indicated by claim 6 is characterized by said soot 
containing the nano carbon ingredient which consists of a monolayer carbon nanotube, a carbon nano 
horn, a multilayer carbon nanotube, a carbon nano fiber, a carbon nano particle, CN nanotube, CN nano 
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fiber, CN nano particle, a BCN nanotube, a BCN nano fiber, a BCN nano particle, fullerene, or such 
mixture in the manufacture approach of nano carbon according to claim 1 . 

[001 5] The manufacture approach of the nano carbon indicated by claim 7 is characterized by said soot 
being the compound or the mixed soot (the complex or mixture) containing nano carbon and a metal 
particle in the manufacture approach of nano carbon according to claim 1 . 

[0016] The manufacture approach of the nano carbon indicated by claim 8 is set to the manufacture 
approach of nano carbon according to claim 1 , and it is characterized by the graphite with which the 
carbon material of said 2nd electrode contains or contains a graphite, activated carbon or amorphous 
carbon, and an additive, activated carbon, amorphous carbon, or an additive using for surface some or 
surface all spraying, spreading, plating, the graphite by which the coat is carried out, activated carbon, or 
amorphous carbon. 

[0017] The manufacture approach of the nano carbon indicated by claim 9 In the manufacture approach 
of nano carbon according to claim 8 said additive Li, B, Mg, aluminum, Si, P, S, K, calcium, Ti, V, Cr, 
Mn, Fe, Co, nickel, Cu, Zn, Ga, germanium, As, Y, Zr, Nb, Mo, Rh, Pd, In, Sn, Sb, La, Hf, Ta, W, Os, 
Pt, Or it is characterized by being these oxides, a nitride, carbide, a sulfide, a chloride, a sulfuric-acid 
compound, nitric-acid compounds, or those mixture. 

[0018] In the manufacture approach of nano carbon according to claim 1, the manufacture approach of 
the nano carbon indicated by claim 10 operates said arc discharge by a direct current or the direct- 
current pulse, and is characterized by making said 2nd electrode into the anode plate of arc discharge. 
[0019] The manufacture approach of the nano carbon indicated by claim 1 1 is characterized by 
operating said arc discharge by an alternating current or the alternating current pulse in the manufacture 
approach of nano carbon according to claim 1 . 

[0020] The manufacture approach of the nano carbon indicated by claim 12 is characterized by 
evaporating said carbon material of the edge of said 2nd electrode, a crevice, or heights by said arc 
discharge, and generating nano carbon in the manufacture approach of nano carbon according to claim 
1. 

[0021] The manufacture approach of the nano carbon indicated by claim 13 is characterized by 
performing said arc discharge in the manufacture approach of nano carbon according to claim 1, 
supplying specific gas or air to the generating field of said arc discharge. 

[0022] The manufacture approach of the nano carbon indicated by claim 14 is characterized by said 
specific gas being rare gas, such as Ar and helium, nitrogen gas, carbon dioxide gas, oxygen gas, 
hydrogen gas, or these mixed gas in the manufacture approach of nano carbon according to claim 13. 
[0023] The manufacture approach of the nano carbon indicated by claim 15 is characterized by said 1st 
electrode using refractory metals, such as a graphite, W (tungsten) and Mo (molybdenum), or nickel 
(nickel), as a principal component in the manufacture approach of nano carbon according to claim 1 . 
[0024] The nano carbon indicated by claim 16 is characterized by being manufactured using an 
approach according to claim 1 . 

[0025] The compound or the charge of an admixture (compound or mixed soot) containing the nano 
carbon indicated by claim 17 and a metal particle is characterized by being manufactured using an 
approach according to claim 1 . 

[0026] The manufacturing installation of the nano carbon indicated by claim 18 The electrode which 
comes to hold the 2nd electrode with which the carbon material or additive containing the 1st electrode, 
and a carbon material or an additive uses as a principal component the carbon material currently formed 
in the front face at predetermined spacing in atmospheric air or air, The arcing means which consists of 
a power source for impressing an electrical potential difference between said 1st electrode and said 2nd 
electrode, generating arc discharge, and generating the soot which said carbon material is evaporated by 
this arc discharge, and contains nano carbon, It is characterized by having a specific gas supply means to 
supply specific gas to the generating field of said arc discharge, and the stripping section material which 
collects said soot. 

[0027] The manufacturing installation of the nano carbon indicated by claim 19 In the manufacturing 
installation of nano carbon according to claim 18 said 1st electrode Having further a migration means to 
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be the torch electrode prepared in the arc torch, and to make this torch electrode and said 2nd electrode 
displaced relatively, and making said torch electrode and said 2nd electrode displaced relatively It is 
characterized by impressing an electrical potential difference between said torch electrode and said 2nd 
electrode, generating arc discharge, and generating the soot which said carbon material of the edge of 
said 2nd electrode, a crevice, or heights is evaporated by this arc discharge, and contains nano carbon. 
[0028] The manufacturing installation of the nano carbon indicated by claim 20 is characterized by said 
stripping section material collecting the soot which has further a maintenance means to be a base 
material, to make this base material counter the generating field of said arc discharge, and to hold it, and 
contains said nano carbon through this base material in the manufacturing installation of nano carbon 
according to claim 18. 

[0029] The manufacturing installation of the nano carbon indicated by claim 21 is characterized by said 
stripping section material collecting the soot which has further the fluid or granule container which is a 
fluid or a granule, and this fluid or this granule is made to counter the generating field of said arc 
discharge, and arranges it, and contains said nano carbon through this fluid or this granule in the 
manufacturing installation of nano carbon according to claim 18. 

[0030] The manufacturing installation of the nano carbon indicated by claim 22 is characterized by said 
fluid being the liquid or oily fluid which has a fluidity at water or below arc discharge generating 
temperature in the manufacturing installation of nano carbon according to claim 21. 
[0031] The manufacturing installation of the nano carbon indicated by claim 23 is characterized by 
having a wrap covering member for the generating field of the arc discharge generated between said 1st 
electrode, said 2nd electrode, and two electrodes at least in the manufacturing installation of nano 
carbon according to claim 18. 

[0032] The patternizing approach of the nano carbon indicated by claim 24 The process which carries 
out opposite arrangement of the 1st electrode and the 2nd electrode which uses a carbon material as a 
principal component in atmospheric air or air, The process which an electrical potential difference is 
impressed [ process ] between said 1st electrode and said 2nd electrode, and generates arc discharge, 
The process which generates the soot which said carbon material of said 2nd electrode is evaporated by 
said arc discharge, and contains nano carbon, The base material which has arranged the mask which has 
patternized opening to a front face or the upper part is made to counter the generating field of said arc 
discharge, and it arranges, and is characterized by having the process which makes the soot containing 
said nano carbon put on this base material front face corresponding to this opening. 
[0033] In the patternizing approach of nano carbon according to claim 24, the patternizing approach of 
the nano carbon indicated by claim 25 makes said base material counter the generating field of said arc 
discharge, is arranged in a fluid, and is characterized by having the process which makes the soot which 
contains said nano carbon in this fluid put on said base material front face corresponding to said 
opening. 

[0034] The patternizing approach of the nano carbon indicated by claim 26 The process which carries 
out opposite arrangement of the 1st electrode and the 2nd electrode which uses a carbon material as a 
principal component in atmospheric air or air, The process which an electrical potential difference is 
impressed [ process ] between said 1st electrode and said 2nd electrode, and generates arc discharge, 
The process which generates the soot which said carbon material of said 2nd electrode is evaporated by 
said arc discharge, and contains nano carbon, The base material which has the patternized glue line on a 
front face is made to counter the generating field of said arc discharge, and it arranges, and is 
characterized by having the process which makes the soot containing said nano carbon put on this glue 
line at least. 

[0035] The patternizing approach of the nano carbon indicated by claim 27 In the patternizing approach 
of nano carbon according to claim 24 or 26 Said 1st electrode being a torch electrode prepared in the arc 
torch, and making this torch electrode and said 2nd electrode displaced relatively It is characterized by 
having the process which generates the soot which said carbon material of the edge of said 2nd 
electrode, a crevice, or heights is evaporated by said arc discharge, and contains nano carbon. 
[0036] The patternized nano carbon base material which was indicated by claim 28 is characterized by 
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being manufactured using an approach according to claim 24 or 26. 

[0037] The source of electron emission indicated claim 29 is characterized by using the patternized nano 

carbon base material according to claim 28. 

[0038] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail based on a drawing. In addition, this invention is not necessarily limited to the configuration of 
illustration, and it is needless to say for various design changes to be possible. 
[0039] In this invention, a carbon nanotube, a carbon nano fiber, a carbon nano particle (a nano horn is 
included), CN nanotube, CN (nano) fiber, CN nano particle, a BCN nanotube, a BCN (nano) fiber, a 
BCN nano particle, fullerene, or such mixture will be packed, and it will be called a nano carbon 
ingredient. Moreover, the soot containing the nano carbon ingredient of this invention contains a metal 
particle only for carbon at least besides carbon. 

[0040] Drawing 1 is a manufacturing installation (patternizing equipment is included) used for the 
manufacture approach of the manufacture approach of the nano carbon which is 1 operation gestalt of 
this invention, the patternizing approach of nano carbon, nano carbon and nano carbon, the composite 
material (compound soot) of a metal particle, a nano carbon base material, and the source of electron 
emission. 

[0041] This operation gestalt is set in atmospheric air, air, or a predetermined gas ambient atmosphere 
(or inside of atmospheric pressure). The arc torch for welding (inert gas shielded arc welding) and power 
sources (welding source), such as general-purpose TIG, are used. The soot which short-time generating 
of the arc discharge is carried out, for example, and arc-ed material is evaporated to the edge of arc-ed 
material etc., and contains nano carbon is generated, and deposition etc. carries out the soot on the base 
material which is an example of stripping section material (collection member). Here, with air, the thing 
of a gas presentation of nitrogen: oxygen =4:1 is included roughly. Moreover, 0.5 - 1.5 atmospheric- 
pressure (50kPa-150kPa) extent is included by the inside of air. 

[0042] TIG arc welding is a welding process which is usually among an inert gas encapsulation, is made 
to generate arc discharge between non-exhausting W (tungsten) electrode and a base material, and is 
performed by adding a restoration metal independently [ when required ]. 
[0043] The arc torch 1 for welding which has the torch electrode 10 which the manufacturing 
installation of this invention uses as the 1st electrode as shown in drawing 1 , The arc-ed material 2 used 
as the 2nd electrode which countered said arc torch 1 and has been arranged, An electrical potential 
difference is impressed between said arc torch 1 and said arc-ed material 2. (For example, a point-of- 
contact arc, high-voltage impression, RF impression, etc. are raised) While countering the power source 
5 for welding which it carries out [ power source ], generates an arc 4 and generates the soot which the 
arc-ed material 2 is evaporated and contains nano carbon, and said arc 4 and arranging It consists of the 
gas governors and flowmeters 7 which adjust the flow rate of the specific gas from the substrates (base 
material) 3, such as glass made into the stripping section material on which said soot is made to deposit, 
the chemical cylinder 6 which is the source of gas supply which supplies specific gas to said arc torch 1 , 
and said chemical cylinder 6. Opposite arrangement of the torch electrode 10 and the arc-ed material 2 
which uses a carbon material as a principal component is carried out in atmospheric air or air. Moreover, 

8 shows the point of the arc torch 1.14 shows the soot deposited on the substrate 3. 

[0044] Drawing 2 is the expanded sectional view of the point 8 of the arc torch 1 in the manufacturing 
installation of the nano carbon shown in drawing 1 . As shown in drawing 2 , the point 8 of the arc torch 
1 The nozzle 9 of the arc torch 1, and the torch electrode 10 which consists of a tungsten used as the 1st 
electrode, It is the space between the electrode holder 1 1 holding said torch electrode 1 0, and said nozzle 

9 and said electrode holder 11, and consists of passage of the encapsulation gas 12 supplied to the arc 4 
(generating field of arc discharge) generated between said arc torch 1 and said arc-ed material 2. 
[0045] The general-purpose power source 5 for TIG arc welding is the structure which passes specific 
gas 12 on the arc torch 1, and usually supplies Ar (argon) gas. In manufacture of nano carbon, especially 
the class of gas to be used is not limited, passes carbon dioxide gas, such as rare gas, such as Ar and 
helium (helium), air, N2 (nitrogen) gas, and C02 (carbon dioxide), 02 (oxygen) gas, H2 (hydrogen) gas, 
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or these mixed gas, and does not interfere. Moreover, it is not necessary to pass anything. However, it is 
more more desirable to pass gas 12 on the arc torch 1 . 

[0046] Since there is little possibility that the generated nano carbon will be destroyed from nano carbon 
and rare gas not producing a chemical reaction when rare gas is used especially, it is most desirable to 
use rare gas. That is, in atmospheric air, since possibility, i.e., possibility that the generated nano carbon 
will gasify or deteriorate, that the oxygen in nano carbon and atmospheric air etc. will produce a 
chemical reaction (it burns) is high, it is very effective to use rare gas and to prevent this reaction. 
Moreover, if sufficient shielding gas 12 is passed, a cathode deposit can prevent depositing on the 1st 
electrode (cathode). Temporarily, if there is little this shielding gas 12, deposition will occur, and the 
configuration of the 1st electrode may be made to deform. In this case, arc discharge will be made 
unstable. 

[0047] Therefore, a container is the inside of the easy container which is an encapsulation means to 
prevent the effect of the convection current resulting from a wind etc. when you want to carry out in 
inert gas, in order to maintain clarification of a work site, although it is unnecessary (a vacuum housing 
and a pressurization container are sufficient.) fundamentally, moreover — the container of closed mold — 
the container of an open sand mold --****** — the whole equipment containing the activity section 
may be put in. Although especially the pressure in a container (envelope) is not limited, from the field of 
operability, atmospheric pressure order is good. Here, with atmospheric pressure order, 0.9-1.1 
atmospheric-pressure (90kPa-l lOkPa) extent is included. Similarly, generally, atmospheric air is gas of 
the gas which surround a primary body, and mainly means the thing of the earth. On the earth, nitrogen 
and oxygen are used as a principal component and, otherwise, it is little **** mixture about a carbon 
dioxide, neon, helium, methane, hydrogen, etc. Moreover, the steam is also included. 
[0048] In the usual TIG arc welding, W electrode containing thorium or W electrode containing a 
cerium is used for the torch electrode 10. It is better to use a pure graphite for the torch electrode 10, in 
order to avoid that the melting particle of W adheres to the source of electron emission in manufacture 
of nano carbon, although those electrodes may be used. Moreover, the ingredient which uses refractory 
metals, such as Mo or nickel, as a principal component may be used for a torch electrode. Although 
especially the diameter of the torch electrode 10 is not limited, in order to use a general-purpose torch, 
about l-7mm is good. 

[0049] Furthermore, as for the metal electrode holder 1 1 , it is desirable like a general-purpose TIG-arc- 
welding torch to carry out water cooling. When long duration generating of the arc 4 is carried out 
continuously (or intermittently) for continuous mass production method of manufacture of a large area 
nano carbon base material, nano carbon, or a nano carbon base material, the torch electrode 10 and 
electrode holder 1 1 which are the 1st electrode will be heated too much. Consequently, possibility that 
consumption of the torch electrode 10 will become intense, and electrode holder 1 1 the very thing will 
be damaged arises. If an electrode holder 1 1 is cooled by passing gas 12 (specific gas) on the arc torch 1 
etc., it is lost that electrode holder 1 1 the very thing is damaged with heating, and since the torch 
electrode 10 is also cooled with an electrode holder 11, consumption of an electrode will be controlled 
further. 

[0050] Although a direct current, a direct-current pulse, an alternating current, and an alternating current 
pulse can be used, in order to generate more soot 14, a direct current or the direct-current pulse of an arc 
current is good. When a direct current or a direct-current pulse is used, since the heating field is large, 
compared with the case (the cathode spot is formed in the arc-ed material 2 in alternation) where an 
alternating current and an alternating current pulse are used, evaporation prospers highly [ the 
temperature of an evaporation part ]. Therefore, it is more more desirable to use a direct current or a 
direct-current pulse for an arc current. The value of an arc current can be used in the large range of 5A- 
500A. In order not to destroy arc-ed material, 30A-300A are suitable. In order to at high speed and fully 
generate evaporation of arc-ed material, 100-300A are more desirable. Although the frequency is not 
limited when operating an arc by pulse current, it sees from the actual condition of a general-purpose 
power source, and 1Hz - 500Hz is suitable. 

[0051] In addition, when collecting soot, the recovery plate used as a base material is rotated, and the 
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approach of stripping off with the scraper arranged to one place of a rotation place or two or more places 
can be used. Here, even if it does not make it rotate, the same of a recovery plate is said of pre-go-astern 
movement. Furthermore, soot not only adheres to a recovery plate, but floats in atmospheric air (inside 
of a tight container). Therefore, if the soot which floats in atmospheric air is collected using an aspirator 
and a filter, recovery can be gathered more. 

[0052] Instead of a TIG arc torch, a MIG (metal-electrode-inert-gas) torch etc. may be used. Moreover, 
equipment with structure similar to a TIG arc torch (welding torch), for example, MAG, (Metal- 
electrode- Active-Gas), and the object for plasma gouging (plasma cutting) can be used. Moreover, the 
torch for thermal spraying (torch for plasma spraying) and the shift mold arc torch for blast furnaces 
may be used. 

[0053] Although the arc-ed material 2 uses a graphite as a principal component and especially the 
configuration and size are not limited, in order to make evaporation of the arc-ed material 2 easy, from 
the field of operability, the thing of the tabular or thin shape of a thin rod is good. For example, when an 
arc current is about 30-300A, the arc-ed material 2 has the desirable thing of 1 -3mm in thickness, and 
the about [ width-of-face 10mm ] tabular or thin shape of a thin rod. Furthermore, to use the arc-ed 
material 2 with thickness and width of face, it is necessary to enlarge an arc current. 
[0054] The arc-ed material 2 which uses a carbon material as a principal component (that is, the carbon 
material was included in large quantities) is the counterelectrode of the torch electrode 10. As this 
carbon material, a graphite, activated carbon, amorphous carbon, etc. are usable. Moreover, in order to 
protect the arc-ed material 2 from the heat of an arc 4 (that is, possibility that the arc-ed material 2 by the 
heat of an arc 4 will be destroyed is reduced) and to cool the arc-ed material 2, it is good to process it on 
the water-cooled bench 3 which is the electrode base by which water cooling was carried out. 
[0055] Moisture may be included although the arc-ed material 2 may often be dried. However, it is more 
more desirable to be dry, in order for the energy of an arc 4 to be absorbed by evaporation of moisture 
and to stop being able to raise temperature of an evaporation part easily, if the arc-ed material 2 contains 
moisture. On the contrary, when the arc-ed material 2 has got wet, it is moist, moisture is included or it 
is underwater, heating of the arc-ed material 2 by the arc 4 can be prevented. In order to prevent heating 
of the arc-ed material 2 similarly, direct water cooling of the arc-ed material 2 can be carried out, or oil 
quenching can be carried out. Moreover, cooling media, such as water and carbon dioxide gas, can be 
sprayed on the arc-ed material 2, or can carry out a spray. 

[0056] Although a pure graphite is sufficient as the arc-ed material 2, that [ its ] to which the additive 
which promotes evaporation, an additive which serves as a catalyst of the formation of nano size of soot, 
and a graphite evaporate in coincidence is good. On the additive, Li (lithium), B (boron), Mg 
(magnesium), aluminum (aluminum), Si (silicon), P (Lynn), S (sulfur), K (potassium), calcium 
(calcium), Ti (titanium), V (vanadium), Cr (chromium), Mn (manganese), Fe (iron), Co (cobalt), nickel 
(nickel), Cu (copper), Zn (zinc), Ga (gallium), germanium (germanium), As (arsenic), Y (yttrium), Zr 
(zirconium), Nb (niobium), Mo (molybdenum), Rh (rhodium), Pd (palladium), In (indium), Sn (tin), Sb 
(antimony), La (lanthanum), Hf (hafnium), Ta (tantalum), W (tungsten), Os (male SHIUMU), Pt(s) 
(platinum), these oxides, a nitride, carbide, a sulfide, a chloride, a sulfuric-acid compound, nitric-acid 
compounds, or those mixture can be used. 

[0057] A graphite can be made to be able to contain an additive or it can be made to build in. moreover, 
an additive ~ the front face of a graphite - spraying, spreading, and plating - or a coat may be carried 
out. Furthermore, you may carry an additive on a graphite or may also insert between graphites again. 
That is, the arc-ed material 2 should just be having structure with which a graphite and an additive are 
heated by coincidence with an arc 4. 

[0058] In order to evaporate the arc-ed material 2 efficiently, it is desirable to generate arc discharge to 
an edge (the edge or end face of an ingredient) or holes (through hole), such as the round bar, a square 
bar, and a plate. Moreover, soot 14 is generated also when irradiating an arc 4 toward the horizontal 
planes (namely, center sections, such as a plate etc.) of the plate except the edge of the arc-ed material 2 
etc. However, it is more more desirable to irradiate the edge of the arc-ed material 2 etc., in order to 
generate a large quantity more. On the contrary, it is more desirable to have formed heights, a crevice, 
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etc. in the arc-ed material 2, and to irradiate an arc 4 toward these heights (for the heights by having 
formed the crevice to be included) etc., when irradiating an arc 4 toward except [, such as an edge of the 
arc-ed material 2 ]. 

[0059] Drawing 3 (a) shows the structure which carried the additive plate which consists of an additive 
22 on the graphite plate which becomes the front face of a graphite 21 from spraying, spreading, plating, 
the condition that carried out the coat, or a graphite 21 about an additive 22. Similarly, drawing 3 (b) 
shows the structure which sandwiched the wire rod of an additive 22 between the graphite plates which 
consist of a graphite 21. 

[0060] If a graphite 21 and an additive 22 are heated by coincidence, evaporation of the arc-ed material 
2 will be promoted by the difference in evaporation temperature. Since an additive 22, for example, 
nickel, and the evaporation temperature of Y are lower than the sublimation temperature of a graphite 21 
when it states to a detail more and they will evaporate explosively in the graphite 21 interior if nickel 
and the particle of Y are mixed with the graphite, a surrounding graphite is also ground. For this reason, 
atomization (evaporation of the arc-ed material 2) of the arc-ed material 2 is promoted more. In addition, 
about nickel or Y, it will condense by the cooling process, a particle will be formed, and the particle will 
work as a catalyst for growing up a monolayer carbon nanotube. 

[0061] It is better to make into the range of 45 - 135 degrees the include angle which the arc torch 1 and 
the arc-ed material 2 make, in order to generate a lot of soot 14 from arc-ed material 2 edges and to 
make a substrate deposit the soot 14. 

[0062] Here, the include angle which the arc torch 1 and the arc-ed material 2 make is explained. 
Drawing 4 is drawing showing the include angle which the arc torch 1 and the arc-ed material 2 make. 
As shown in drawing 4 , let the abbreviation medial axis of the torch electrode 10 of the arc torch 1 be a 
straight line A first, next, the arc-ed material 2 - a line « the case where it is a member, for example, the 
wire rod with which a cross-section configuration consists of a cylinder, a prism, etc., - a line - let the 
abbreviation medial axis of a member be a straight line B. In this case, the include angle ( drawing 4 90 
degrees) which a straight line A and a straight line B make is meant. Similarly, when the arc-ed material 
2 consists of plate-like part material, for example, a rectangular parallelepiped, it is equivalent to the 
aforementioned straight line B any of the X-axis of a rectangular parallelepiped, a Y-axis, or the Z-axis 
they are. 

[0063] As shown in drawing 5 , when the arc torch 1 and the arc-ed material 2 are arranged in the shape 
of a straight line (180 degrees), the emission direction of soot 14 will reach far and wide, this - an arc 
spot (arc discharge part in the arc-ed material 2) - not being stabilized - soot 14 - front and rear, right 
and left ~ it is because it is emitted in the various directions. In this case, what is necessary is to make a 
substrate counter an arc discharge field, and just to carry out two or more (if it to be cylinder-like 
substrate one) arrangement so that the emission direction of the soot 14 expected may be surrounded. 
[0064] The equipment shown in drawing 5 is replaced with the base material of the equipment shown in 
drawing 1 , and is arranging the covering member 1 5 which made the function of a base material serve a 
double purpose. This covering member 15 is an open container which consists of glass, ceramics, a 
metal, etc. The covering member 15 has the configuration of cylindrical or a prismatic form where the 
up-and-down field was opened wide so that the torch electrode 10, the arc-ed material 2, and arc 4 of the 
arc torch 1 may be surrounded. Clarification of a work site can be maintained or the effect of the 
convection current which originates in a wind etc. by this can be prevented. Moreover, if the arc torch 1, 
the arc-ed material 2, and an arc 4 are connoted by using this covering member 1 5 as a tight container, 
arc discharge can be performed in inert gas. Furthermore, it is also possible to put in the whole 
equipment in this tight container. 

[0065] Here, the covering member 15 shown in drawing 5 is making the function as a substrate which is 
the base material (stripping section material) on which soot 14 is made to put serve a double purpose. 
That is, while being arranged so that the field where soot 14 disperses may be surrounded, soot 14 has 
the magnitude which is sufficient for covering. The component of equipment can be reduced if it is 
made such a configuration. Of course, it is possible to prepare a base material and a covering member 
separately. In addition, about this covering member 15, it cannot be overemphasized that it can apply 
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about other examples, such as drawing 1 and drawing 6 . 

[0066] 0.1 -10mm is suitable for the distance of the arc torch 1 and the arc-ed material 2. Moreover, 1- 
50mm is suitable for the distance of the arc-ed material 2 and a substrate 3. Although the arc-ed material 
2 and a substrate 3 are arranged almost in parallel in drawing 1 , the include angle which these make 
may not be limited, for example, a perpendicular is sufficient as it. 

[0067] In addition, if a means to hold the arc-ed material 2 movable in the predetermined direction is 
established even if the graphite of the arc-ed material 2 evaporates, according to the degree of 
evaporation of a graphite, it will become possible to adjust spacing of the arc-ed material 2 and the torch 
electrode 10 of the arc torch 1 . Of course, movable or a means to hold both the torch electrode 1 0 and 
the arc-ed material 2 movable may be established in the predetermined direction for the torch electrode 
10. It enables this to maintain the optimal manufacture conditions etc. 

[0068] moreover, when the graphite of the arc-ed material 2 evaporates, the configuration of the edge of 
the arc-ed material 2 or the projecting part of the arc-ed material 2 deforms, it is made to move to other 
edges etc. or an edge has the shape of a line or a field If a means to hold both the torch electrode 10, and 
arc-ed both [ one of the two or ] 2 movable in the predetermined direction is established along with 
them, it will become possible to maintain the optimal manufacture conditions similarly etc. Furthermore, 
it is still better to combine the two above-mentioned moving methods again. 

[0069] And about relative displacement with the arc torch 1 and the arc-ed material 2, you may carry out 
manually (human being's hand) and may carry out automatically using the equipment which has a 
migration means to move the arc torch 1 in the three directions (namely, a field (the direction of X, and 
the direction of Y) parallel to the arc-ed material 2 and a direction perpendicular to the field (Z 
direction)). If an NC unit (numerical-control equipment) etc. is used especially, the edge (the edge or 
end face of an ingredient) or crevice of the arc-ed material 2, a hole (through hole), or heights will 
become possible [ irradiating an arc 4 at the request part of the arc-ed material 2 ]. 
[0070] According to the manufacture approach by this invention, a mass production of the soot 
(composite material containing nano carbon) containing nano carbon or nano carbon is possible by 
exchanging a substrate 3 one by one, adjusting spacing and the location of the torch electrode 10 and the 
arc-ed material 2. Moreover, a mass production of the soot containing nano carbon or nano carbon is 
attained by making it displaced relatively along with substrate 3 group, arranging the substrate 3 
continuously and adjusting spacing of the torch electrode 10 and the arc-ed material 2. Furthermore, 
when a substrate 3 is a large area, a large area nanotube base material can be manufactured by adjusting 
spacing and the location of the torch electrode 10 and the arc-ed material 2, or moving substrate 3 the 
very thing. 

[0071] In the above manufacture approach, if air and nitrogen are used as a gas passed on the arc torch 
1, the nano carbon containing N and the so-called CN nanotube can be formed. Moreover, if spraying, 
spreading, plating, or the graphite that carried out the coat is used for the ingredient containing the 
ingredient which contains spraying, spreading, plating, the graphite that carried out the coat, or B for 
entering graphites, such as a graphite or a metal catalyst (additive) which contained the ingredient 
containing B as an arc-ed electrode, or the ingredient containing B, and an additive, nano carbon 
including the network of BCN and the so-called BCN nanotube can be formed. Similarly, various nano 
carbon can be formed by changing a controlled atmosphere and an additive. Here, in B, boron and C 
show carbon and N shows nitrogen, respectively. Moreover, in the source of electron emission 
containing the nano carbon manufactured by the above approach, if oxidation removal of the nano 
particle which checks electron emission is carried out, the engine performance of the source of electron 
emission will improve. 

[0072] The emission direction of soot 14 is controllable by adjusting the include angle of the above 
mentioned arc torch 1 and the above mentioned arc-ed material 2 to be shown in drawing 6 . That is, if 
the arc torch 1 is leaned in the direction shown by the dotted-line arrow head in drawing, it will become 
possible to change the deposition location of the soot 14 deposited on a substrate 3 according to the 
magnitude of the inclination. Here, with the emission direction of soot 14, the establishment which soot 
14 deposits on a substrate 3 points to the highest (soot 14 accumulates most thickly) field. Moreover, the 
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same control is more possible than adjusting the include angle of an arc 4 and a substrate 3 to 
accomplish. 

[0073] the base material which shows the equipment shown in drawing 6 to drawing 1 in addition, the 
fluid (liquid) 16 and this fluid 16 which consist of natural water, silicone oil, an oil (oil which has a 
fluidity below at arc discharge generating temperature), etc. are contained, and the container 17 of the 
fluid which is the open container which consists of glass, ceramics, a metal, etc. is arranged in the field 
to which soot 14 disperses. And the container 17 of a fluid has held the substrate 3 further into the fluid 
16 contained inside. In addition, as a fluid, low-temperature refrigerants, such as a water solution, dry 
ice, liquid nitrogen, and liquid helium, can be used besides the above. 

[0074] Furthermore, this fluid container 17 is a container of cylindrical or a prismatic form which 
opened the top face wide, as an arc 4 is surrounded. Clarification of a work site is maintained or the 
fUnction as a covering member which prevents the effect of the convection current which originates in a 
wind etc. by this is made to serve a double purpose. That is, while being arranged so that the field where 
soot 14 disperses may be covered, soot 14 has the magnitude which is sufficient for covering. The 
component of equipment can be reduced if it is made such a configuration. Of course, about this base 
material, to not patternize nano carbon but manufacture nano carbon, it is not necessarily required. 
[0075] Moreover, even if it is not a fluid in this case, heat-resistant particles (these are collectively 
called a granule), such as sand, a glass ceramic, and a metal, are also possible. Furthermore, said fluid 
(liquid) and mixture of said heat-resistant particle are sufficient. In this case, let a container 17 be the 
container of the container of a granule or a fluid, and a granule. About this fluid container 17 grade, it 
cannot be overemphasized that it can apply about other examples, such as drawing 1 and drawing 6 . 
[0076] Here, a substrate 3 is removed from this fluid container, and it considers as the container which 
has passage of a closed system where a fluid 16 circulates through this fluid container 17. And the 
filtration member which has the function to collect the soot 14 containing nano carbon in the middle of 
the passage is prepared. If it is made such a configuration, it becomes possible to collect soot 14 
continuously, and the equipment used for the easier manufacture approach and easier it can be offered. 
Moreover, after not installing a substrate 3, of course but making a fluid front face carry out the 
deposition of the soot into adhesion or a fluid, a fluid may be selected carefully and filtered and a 
predetermined nano carbon ingredient may be made to extract and select carefiilly. 
[0077] According to the manufacture approach by this invention, a mass production of the soot 
(composite material containing nano carbon) containing nano carbon or nano carbon is possible by 
exchanging a substrate 3 one by one, adjusting spacing and the location of the torch electrode 10 and the 
arc-ed material 2. Moreover, a mass production of the soot containing nano carbon or nano carbon is 
attained by making it displaced relatively along with substrate 3 group, arranging the substrate 3 
continuously and adjusting spacing of the torch electrode 10 and the arc-ed material 2. Furthermore, 
when a substrate 3 is a large area, a large area nanotube base material can be manufactured by adjusting 
spacing and the location of the torch electrode 10 and the arc-ed material 2, or moving substrate 3 the 
very thing. 

[0078] Drawing 7 shows an example of the approach of forming an electron emission side in the shape 
of a pattern on a substrate 3. In this case, a mask 13 is installed on a substrate 3, and if soot 14 is made 
to deposit from on that and this mask 13 is removed, the electron emission side which presents the same 
pattern as a mask 13 will be acquired. Under the present circumstances, if the electrode corresponding to 
opening of a mask etc. is prepared in substrate top 3, it is usable as a cathode electrode etc. Moreover, if 
a substrate 3 is used as an insulating material and each island of a pattern is wired, respectively, 
independently of each island, electron emission will become possible. In case a panel mold display is 
manufactured, it becomes the useful manufacture approach. 

[0079] In addition, a mask 13 may be installed above a substrate 3 (space between the arc-ed material 2 
and a substrate 3). Moreover, in arranging a mask 13 near the arc 4, it uses what bears the elevated 
temperature of arcs, such as a refractory metal, ceramics, and a graphite, and a thermal shock. 
[0080] Similarly, there is no limit in the substrate 3 to be used. In order to improve the electrical 
characteristics of a substrate 3 and soot 14 more in order to improve the adhesion of a substrate 3 and the 
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soot 14 deposited on the front face or, a glue line 23 may be formed on a substrate 3. Moreover, in order 
to protect a substrate 3 from the heat of an arc 4, a substrate 3 may be cooled at the time of manufacture. 
It is more desirable to have added a means to cool a substrate 3, at the time of manufacture, and to cool a 
substrate 3, since the direction which cooled the substrate 3 can reduce possibility that a substrate will 
be destroyed by heat (divided). 

[0081] In the case of an AC arc or an alternating current pulse arc, spraying, spreading, plating, a coat 
(vacuum evaporationo), or the poured-in graphite can be used for the ingredient containing the graphite 
which made the ingredient which contains a pure graphite, an additive, etc. as arc-ed material 2 contain, 
or an additive. On the other hand, in the case of a DC arc or a direct-current pulse arc, a pure graphite 
cannot be used, but spraying, spreading, plating, a coat (vacuum evaporationo), or the poured-in graphite 
can be used for the ingredient containing the graphite which made the ingredient containing an additive 
etc. contain, or an additive. 

[0082] Drawing 8 (a) - drawing 8 (c) show an example of the approach of applying, when the adhesion 
of a substrate 3 and soot (nano carbon) 14 is bad. Drawing 8 (a) - drawin g 8 (c) are the modifications of 
the approach indicated to drawing 7 , and it differs in that the glue line 23 is formed on the substrate 3. 
[0083] By this approach, first, as shown in drawing 8 (a), the glue line 23 by which patterning was 
carried out is formed on a substrate 3. Various kinds of approaches, such as screen printing, can be used 
for formation of this glue line 23. Moreover, as an ingredient of a glue line 23, conductive pastes, such 
as aluminum paste and conductive C paste, are available. Next, as shown in drawing 8 (b), before those 
glue lines 23 harden, soot (nano carbon) 14 is made to deposit with the equipment of drawing 7 . 
[0084] Then, a glue line 23 is stiffened. In case a glue line 23 hardens, the soot 14 deposited on the glue 
line 23 is stuck with a glue line 23. Finally, if the substrate 3 whole is washed (for example, washing in 
cold water), as the soot 14 deposited on the substrate 3 is removed and is shown in drawin g 8 (c), the 
soot 14 deposited on the glue line 23 will be formed in the shape of a pattern. In addition, the glue line 
23 is usable as a cathode electrode or cathode wiring, when using as a source of electron emission. 
[0085] As the usage of the source of electron emission of nano carbon which manufactured by the 
manufacture approach of this invention, a conventional diode method or a conventional triode method 
can be used. Especially, it is suitable for the display tube, a display panel, a light emitting device, an arc 
tube, a luminescence panel, etc. Furthermore, the application to the display of a complicated pattern is 
also possible by performing electron emission from the nano carbon generated in the specific part. 
[0086] The compound soot of the nano carbon manufactured by the manufacture approach of this 
invention or nano carbon, and a metal particle can be suitably used as a hydrogen absorption object. 
[0087] An example of a concrete experimental result is shown below. Drawing 9 is the photograph of 
the source of electron emission which manufactured in the shape of [ of TUT ] a character string using 
the equipment of drawing 1 and drawing 7 . The substrate used as a base material is Conductivity Si. It 
manufactures in open atmospheric air (under atmospheric pressure) by direct-current 100A using the 
graphite plate (nickel and Y content: 4.2 and 1.0-mol %, board thickness:2mm, width of face of 5mm) 
which contained nickel/Y in arc-ed material. 

[0088] In addition, also when the graphite containing activated carbon, amorphous carbon, or a catalyst 
metal etc. was used instead of a graphite plate, the almost same result came out. Moreover, specific gas 
and when rare gas was used especially, the yield of the generated nano carbon increased. From here, 
using rare gas checked the very effective thing. 

[0089] The scanning electron microscope photograph of this deposit is shown in drawing 10 . It turns 
out that the structure of nano size is distributing on the whole surface. In this deposit, as shown in 
drawing 1 1 , the monolayer carbon nanotube, the nano horn, etc. were contained. Here, a nano horn has 
the configuration where the graphite sheet was rounded off in the shape of a cone, and shows the carbon 
nano particle which has also closed the tip in the shape of a cone (refer to reference "Pore structure of 
single-wall carbonnanohorn aggregates/KMurata, KKaneko, F.Kokai, KTakahashi, M.Yudasaka, 
S.Iijima/Chem.Phys.Lett, vol.331, and pp.14-20" (2000)). 

[0090] When the electron was made to emit with firefly luminescence tubing of diode structure using 
this sample and the phosphor screen was irradiated, it observed visually that a phosphor screen emitted 
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light. The result at the time of using the graphite containing activated carbon, amorphous carbon, or an 
additive etc. instead of a graphite plate here and the effectiveness at the time of using specific gas were 
the same as that of the case of drawing 9 . 

[0091] Although each above-mentioned example showed the example which uses the nano carbon on a 
base material (substrate 3) as it is, of course, it is also possible to dissociate and collect from a base 
material (substrate 3), and to use as complex of nano carbon and a metal particle. Furthermore, of 
course, it is also possible to refine this soot and to use it as nano carbon, such as a nanotube of a simple 
substance. 

[0092] Drawing 12 thru/or drawing 14 are manufactured using the equipment shown in drawing 1 , and 
observes the soot collected from the base material (substrate 3) with a transmission electron microscope. 
Drawing 12 is photoed for a low scale factor. In drawing 12 , the part where a color is thin is a carbon 
material, a deep part is a metal particle, and they are intermingling and condensing. It turns out that the 
bundle of a needle-like monolayer nanotube has projected from this condensate edge. 
[0093] Drawing 13 observes another visual field for a high scale factor. Drawing 13 shows that the 
monolayer carbon nanotube is formed in the shape of a bundle. The monolayer carbon nanotube is 
growing considering a metal particle as a catalyst. Drawing 14 observes another visual field for a high 
scale factor further. In drawing 14 , it turns out that the carbon nano horn exists. 
[0094] As for the component of the sample shown in drawing 12 thru/or drawing 14 , about 70-80-mol 
% of carbon, 2-10-mol % of oxygen, 1-5-mol % of an yttrium and (Y), and 4 - 20-mol % of nickel 
(nickel) are contained. Moreover, l-30-mol% is a monolayer nanotube, and 0.1-5-mol% is a nano horn. 
Furthermore, the 0.1-5-mol% multilayer nanotube was also observed again. The remaining carbon 
components are a carbon nano particle and amorphous-like carbon. 

[0095] The nano carbon or nano carbon manufactured by the manufacture approach of this invention, 
and the compound soot (composite material) containing a metal particle can be used for occlusion 
objects, such as hydrogen. When the rate of hydrogen absorption of the soot shown in drawing 12 
thru/or drawing 14 was measured with the volumetric method, it was 1 - 10wt% with ordinary 
temperature 30 atmospheric pressure. Moreover, in ordinary temperature ordinary pressure, it was 0.1 - 
1 wt%. The value beyond this is expected by optimizing manufacture conditions. For this reason, this 
soot itself is suitable for the soot containing the nano carbon manufactured by the manufacture approach 
of this invention on occlusion objects, such as hydrogen. Furthermore, if it adds, it has the space where 
an amorphous carbon particle can also carry out occlusion of the hydrogen. Moreover, since metal 
components, such as nickel and Y, are also hydrogen absorption nature, it is suitable for occlusion 
objects, such as hydrogen. Therefore, the activity which separates nano carbon from this soot specially is 
not necessarily required. 

[0096] The nano carbon manufactured by the manufacture approach of this invention has the description 
that a multilayer carbon nanotube, a carbon nano horn, a carbon nano particle, amorphous-like carbon, 
and fullerene are contained in soot at a monolayer nanotube and coincidence. For this reason, if the 
activity which separates nano carbon from this soot is done, it is possible to use as nano carbon which 
consists of one kind or two or more kinds of things. Here, in order to separate and refine nano carbon 
from soot, approaches, such as removal of the giant particle by the screen and centrifugal separation, 
removal of the amorphous component by overheating oxidation, and removal of the metal component by 
the acid, alkali, the aqua regia, and inverse aqua regia, can be used. 

[0097] In addition, about a multilayer carbon nanotube, when a graphite is used for a torch electrode, it 
exists. This is because the multilayer carbon nanotube compounded in the graphite torch electrode 
surface is blown away and it mixes into soot. CN nanotube, CN nano fiber, and CN nano particle are 
manufactured by using nitrogen for shielding gas. B is put into the carbon electrode also about the BCN 
nanotube, the BCN nano fiber, and the BCN nano particle, and it is manufactured by using nitrogen for 
shielding gas. Soot is the mixture of two or more sorts of nano carbon. 

[0098] Moreover, about the compound or the mixed soot (the compound or charge of an admixture) 
containing nano carbon and a metal particle, since it is not only the metal which is added as an additive 
(spreading), it serves as an additive particle which contains a metal particle strictly. The magnitude of 
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this metal particle is a maximum of 1 micrometer (up to additive size maximum lOmicrometer of a 
dimension) at about lnm - a type target. The quality of the material serves as an additive constituent, its 
carbide, etc. According to the elevated temperature of an arc, it atomizes and a metal particle is 
produced melting and evaporation, and by condensing by the cooling process. In the case of a single 
additive, a metal particle exists in the state of a simple substance or carbide. Moreover, in the case of 
two or more additives, it exists in the state of a simple substance, alloys, and those carbide. 
[0099] Drawing 15 is drawing showing the equipment for measuring the electron emission characteristic 
of the source of electron emission. It is for measuring and comparing the electron emission characteristic 
of nano carbon, the source of electron emission (electron emission component) which used the soot 14 
containing a metal particle as an electron emission ingredient, and the conventional source of electron 
emission which used the monolayer carbon nanotube as an electron emission ingredient. In drawing 1 5 , 
opposite arrangement of a substrate (cathode substrate) 3 and the anode substrate 103 is carried out into 
the vacuum chamber 100. On the substrate 3, laminating formation of the layer (emitter layer) of the 
cathode electrode 101 and soot 14 is carried out. The anode electrode (******** electrode) 102 is 
formed on the anode substrate 103. The distance between a substrate 3 and the anode substrate 103 is set 
as 100 micrometers. Moreover, between the cathode electrode 101 and the anode electrode 102, series 
connection of DC power supply 104 and the ammeter 105 is carried out. 

[0100] Drawing 16 is data which compared nano carbon and the electron emission characteristic of the 
source of electron emission which used the soot 14 containing a metal particle as an electron emission 
ingredient with the electron emission characteristic of the source of electron emission which used the 
monolayer carbon nanotube as an electron emission ingredient instead of soot 14 using the measuring 
device of drawing 15 . Here, a monolayer carbon nanotube is manufactured by the conventional vacuum 
arc discharge method. As shown in drawing 16 , an early standup property is also known by that the 
source of electron emission using the soot 14 (nano carbon) manufactured in atmospheric air is equal as 
compared with the source of electron emission which used the monolayer carbon nanotube 
manufactured in the conventional vacuum, and shows the almost equivalent electron emission 
characteristic. 

[0101] The nano carbon manufactured by the manufacture approach of this invention can be used for the 
mixture to the mixture to a rechargeable battery electrode, a rechargeable battery electrode, and a fuel 
cell electrode, and a rechargeable battery electrode. The nano carbon manufactured by the manufacture 
approach of this invention can be used as mixture to rubber, plastics, resin, the ceramics, steel, concrete, 
etc. By mixing this nano carbon into these ingredients, reinforcement, thermal conductivity, electric 
conductivity, etc. are improvable. 

[0102] Moreover, in each above-mentioned example, although the plate-like thing was used as a 
configuration of a base material (substrate 3), column-like things and spherical things, such as the shape 
of a cylinder and a prismatic form, may be used. 

[0103] Similarly, although the thing (conductive substrate) of Conductivity Si was used as the quality of 
the material of a base material (substrate 3) in each above-mentioned example, it is also possible to use 
conductive substrates, such as insulating substrates, such as glass and a ceramic, an insulating substrate 
in which the insulator layer was formed on the conductive substrate front face, and a metal, the 
conductive substrate in which the electric conduction film was formed on the insulating substrate front 
face, etc. Moreover, it is also possible to use flexible members, such as a film, besides a substrate. 
Furthermore, to arrange near the generating field of arc discharge, it is necessary to use a base material 
equipped with thermal resistance. 
[0104] 

[Effect of the Invention] According to this invention, the very easy manufacture approach, the 
patternizing approach, and manufacturing installation (patternizing equipment is included) of nano 
carbon can be offered. Moreover, manufacture can offer the manufacture approaches, such as a source of 
electron emission (substrate for the sources of electron emission), hydrogen absorption material, etc. 
using easy carbon system nano ingredient and it in which continuation mass production method is 
possible, the patternizing approach, and a manufacturing installation. Furthermore, one place of 
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arbitration or two or more places can be provided with the approach and patternizing (manufacture) 
equipment which patternize a nano carbon group easily in the shape of [ of arbitration ] a pattern 
(manufacture) again. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 



[Drawing 1] 




[Drawing 10] 
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[Drawing 6] 




[Drawing 7] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



* JP,2002-348108,A [DRAWINGS] 



Page 5 of 7 




14 



13 



\ N V V V V M\f^U^ 


- 




/////// 






A (a) 




(b) 



23 



[Drawin g_9j 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



5/17/2007 



JP,2002-348 1 08,A [DRAWINGS] Page 6 of 7 






http : //www4 . ipdl . inpit . go . j p/cgi -bin/tran_web_cgi_ej j e 



5/17/2007 



* JP,2002-348108,A [DRAWINGS] 



Page 7 of 7 



i oo 




1 04 



1 05 



[Drawing 16] 



1 

0.8 
0.6 
0.4 
0.2 
0 



0 1 2 3 4 5 8 



[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



5/17/2007 



Page 1 of 1 



mttemmft up) u» & |§ ife & $g (a> (jo^ma^wa^ 

#$2002- 348108 
(P2002 -348108A) 
(43>>&fifia ¥lSl4^12fl 4 0(2002.12.4) 



nsne* f i 

101 C01B 3J/02 101F 4G046 

B82B 3/00 5C0S1 

HOI J 9/02 B 5C1 27 

29/04 5C1 35 

1/30 F 





««2002 -4455<1{ P2002 - 44554) 




0002018)4 












¥fi£14q5 2 mi 0(2002. 2. 21) 










C7DIDJEA 


50020863) 


(3l>fBe«i33R«3 


mma\ -68413CP2001 -68413) 






(32)fi3feH 


¥J&3?3m2E)(2001.3.12) 






C33>S$«£HB 


0* U V) 




(1-104) 
























U-104) 
















j^tetmsv^fSMHeostt <b- 








303) 











(57) [ft*}] 

[DPS] 7 r D-b^*89*!&ri/G!fiW4'tty. 



QDlntCL' 
C 0 1 B 3J/02 
B8 2B 3/00 
H0 1J 1/304 

9/02 
29/04 




http://ww4Jpdl.inpit.goop/Tokujitu/tjcontentdben.ipdl?NOOO 5/17/2007 



Page 1 of 1 



i 

[IBM 1 3 S 1 Sfti. *t3W*ttt*«»tt'4*2 
est, Ka4 3 5?.li^Sl4 3 ^^ffigT<bX^<L. 

mew i tt6HrareM*aMie*Etenht/-cr 
MB* 2 S^MGJ^ffi4ftS!ie7 - * ftSfc o i 
■B* ✓ *-#>*atrt"r *h*w *xgftf«;tfc c 
[■M2] maitt^ r-* h-*K§*tf6n 

fch-*S*C*0, &h-*@ffi£6ylS£r2S&ftfS 

*xfift<i/iA:c t&fttiktt htmm i Stt 

[ibM3 ] HtK7-^»ac!>»4ffWc:»iai5i*ra 
tttEKb, ■B?s*-#>*M<r'*-*IMm*rt 

[HM4 ] 19127- *&«<Wfe±fi^ftfl3tfr?fc 
*Xi*tM*#«: EE O , (BB* ✓ * - #"> ft St??? ft 

[■#15.] 1 Sffi£f?!2^2S«©&Tfc& 
It 4 5lt752l 3 5*©BBT**Ct 

[■#96] laE??!*. wa-tfo*./**-'?', 

ijOt/7T^<, CN^?:*- 

BCNt/7T^'<, BCN-f/fe^ 37-1/ 
ft St? C £ ft**® t * *IBM 1 BSi©* y ii - *>Q 

^tB*X«S^rr**C ift*JBi**B*B 1 

[ism 8] ni2»2sc®iKS»mtit t M«u*»tt 

[ISM9 ] mtim®i&. Li. B, Mtr, A 1 , S 
». P, S, K. Ca. T i. V, Cr, Mn, Fe, 
Co. N». Cu, Zn. Ga, Ge, As, Y, Z 
i\ Nl>, Mo, Rfc, Pd, In, Sn, St), L 
a, Hf, Ta, W, Os, Pt, £U< liCft^OK 



(2) «^2(":)£-3 4 8 1 0 8 

2 

[■Ml 0] HET-**rtSft*a55«**8fc^A-C 
iSlIU ft££2ttft7-»fta®|»&£r*Ct* 

acr* c i *i**i?*«M i ✓ * 

io [ ibm 1 2 ) anas 2 «so>ia«s:tiitig«xaa«c[> 
w&fcmim BS7 - * tretc jds^^c*./*? 
ft^o r r fts&s * & c 4 trot 4 * ^ i§M 

[IBM! 3 ) [§3127 - * &&0>&&&i$lC<tvfi. tf*X 

[IBM ! 4 ] HBffifctfXM:. A r , He 
x, aaR#^, BHW*. *S#A£U<li 

cn^jg^^r^^cift^ii-^*^ i 2 a 

20 mDl-sft-tfWM&X&o 

[IBM 1 5 ) M£S 1 Cfilt ji.SS, WI^^at 
>). Mo {*»jyy>) So<l*. Ni 
rjr t'CC'iSIi^gft^.^ if ^> C i ft4$8fc 4 1 4!il* 

* 1 K»«[>^ ^ *-^>©s?ism 

[IBM I 6 ) IBM 1 K$fl>#ftftffl^T«fiSnfc 
[IBM 1 7 ) ISM 1 ffi*0>#««: W'TMfiSnfc 

[ibm !8)^i .^twxitayjDttift^w 

mas i eft i gnsv 2 «fi t v>mc «s ft epm u r 7 
-^Si^ftSi^iit:, Mi7^»iHlcej:0|ieKX*t 

* 7 - ^ <t . 

MB7- »!W<C3^|II««C»t#^t«|ftr*1**# 

■KrrftHft-r*B*awi«:«A*:ctfti»4r& 

40 ^/*-#>©8BSJta 

[MVl9)IIEIllllt 7-^h-*^^^> 

h -?tt£M»2*&fttl^M3tt*8n*B 
7-^ttSft«4diir. B7-^»*tcj:*jB!IK»2 

r t ^ ^7 - k> tatrv 1- $ tr^ c <t ft^a<t r 
50 ^>ibm ! 8 la^o^ ✓ t> -#>4>M&tta. 



http://ww4Jpdlinpit.go jp/tjcontentdben.ipdl?N0000=^ 5/17/2007 



Page 1 of 1 



3 

ft0tt*B*IKWU 

CIS*3P2 1 ) BBBtttttili, **Xt*tti*f*-C& 
$ treses? h ffltxiitttttto&fi * kccw u . 

[H««2 2) nsakftat. *xtt7-*te«&4«* 

-ifOOttMftB. 

mzm i 4 bibs 2 « & 4 ®bk be^eim l -c 7 

1*12312 S&OBBKXtt M6BB7 - »MK «* 0 & 
*«*T*y*-#>*a«rr**»*a**XB4 1 

?BBu ■lB'f-/**-#>tatrf*r*l«iP»cc» 
X&r *&Stt&EK}£§<* tffiXStBX. fc C 4 

4T**^-#>av<*->ft#&, 

[§S#J£2 5 ) BElttt£BE7~»tt«tiE>Jfe£flWC 

> * atr r r * mbhdmuc jttdsv * neatttMBcctt 

S3tf&XSefl;lfi:C4£4M4r*tt^2 4^ 

[13*52 6 ] S ! SS4. JKXtm«£A»&T&« 
2SS«r, *»4W*3l^T^BBr4XB4. 

pas i *ifc4 bb& 2 sa 4 wfei^ $EE*en?» b r 7 

-*»^*:#£<*i**xfi4, 

Be* 2 «ificB£NXttM*BB7 - * 0 m 

* - > \ t s tifc*sB * «atc wr *at* ten kt - 

^ttBCE^fHttCCjMAStfrBBl/. BS*V*-# 

>tacffrfe^tt< 4t»»as<cK»si**xs* 
& 

[EgJfcS2 7 ) HiIeB^ I Bti*, 7- * I- - ^ Wt 
nfch-*«B-Cfc«), tth-*««41!reB2SB* 



(3) 4SB2 0 0 2-3 4 8 1 0 8 

4 

£a<om&mitmm&7~ wove* vmnsitx 

«4»Bif *BWI2 4X«2 8 SflM)* 
[HOT 2 8 ) ig*«2 4 3?J*S**'§ 2 6 B«K>£&* 

^ - nc ' 4 c 4 <t r una. 

10 [0 00 ! ] 

tt. *y*~*K>a>ttSttB, 

f itf &&cxt ®£tt*tii »tm ^ - ^ its nfc+ ^ ^ - 

*JX>r~)l ( 1 0" 9 ^1 0" Q m) Xeofrfr 
[00 02] 

Cfcfc**. BfffllTftlMI*, »«*«B4l/to!!iS 

tt. SP^aaiSS^W4^li, Si (t/Ua>)«C0 
*«f*. Mo (*'j^f >) . w 

[ o o o 3 ] ffi**>sssyfi+ ✓w«©K*x > *4+ y * 

^c»tc:C V D (Chemical Vapor Dep 
os i t i OA)|t(eWU, *Cib, 7-»lS«ft 

B»«**HBB«C|«HI'C*4. 
40 [ 0 0 0 4 ] a*CG>7->ttBfefl>^o-bXtt. WT© 
4id9r*4. Z-wjiilflBS«*Bl*lKl»rtl/-CBB 

I/. 7->*i54S*&, 7-»«>BBttatU<l* 

±7-**w**»Bfc8*. *©asw**aw»br. 

so V7 har^Kltt-f^ft^y^^-^tBDlHO, 



http://ww4.ipdl.inpit.gojp/tjcontentdben.ipdl?N0000=21&N0400-image/gif^ 5/17/2007 



Page 1 of 1 



5 

[00 05] 

[«9»»JBftl/J:^tf 4BHE] «*©r- 
fctf 4* ✓ * » - ^9«S)«*»t xttHScnttKMKt 

»t*S, 

[ 0 0 0 6 J * /WffiflSBlC, A^«S. 
fra<ra4«t/<irrT©B*e, EfcttttKMAMtS 

[ 0 0 0 7 ] #£^1*. ^o-b A*B9«r*f 

H&ttB«rttKr&<>fi!>'c«&. hike, ZV>??&& 

Kfi£B&«ftT 4 <>4>'C«4. 
[ 0 0 0 8 ] Sfc, tOMMlMJUcrtfeaMC, 

SBBM*d%OT?BiiMB<ciftft #ffft 

4, rusk. «i«jaiafiH^s A: ««-T?wt«jaB^tt« 
tfc#ffft > * ©tttt#K t*»Xtt»8* u fcf* &m 

4i©tNfc4. ice, Hteu**>'a-tf>x&+>'* 
4 CtfdttH) ** 

««H4ot:4>««rs4. 
[ o o o 9 ] 

✓*-*>«!>aifi*«tt. gigs*. 

Ifi<L > ffSWl*&4HB*2*B44MCCBE«:0i 

MBN3HW« B5fiBT - * tt£cc J: 0 &#fe 5 Hi ✓ ii 
-*>£3trTT*:ft&<*i*4Xf94. gigs*-,/*-* 
> * atrr r * b*w 4ib*b Afc c 4 4 or 

[ o o i o ] ig*^2 tctgs&sftfc* >^ 



(4) MI2 00&-348 108 

5 

r. MEffiBB*. r-^-McwtMifch-* 

NEB2BMlGft)MM*BB7- »ft 

4X8*BAfcC4««&l' , a'4. 
[0 Oil] «3WI3(CB*snte^-/^-JK>©ll3S 

T. ff£r~?M<!>j&fTCiC^3-lt?£tt£EB 

i/. m*y*-*>*3wr**w*/ri/-cB*i 

10 *4IS*B*fcC4*#»±l/TC»4. 
[ 0 0 12] I5*3g4 lCl2$<*nfc+ 

r. mar- ^»so»4»i«tc»rt strait 5?j*tt 

WttEflU BE*^*-#>**WT*B**X 
i««4i*#*^l/i:B«r4Xfi«:«itA:Cit4*tti 
i/Ct>4, 

[ o 013] ib««5 tcic!$sftfc+ 

T. IH»l«B&IIB|l2Bft0E>at > A<lt 4 5* 
20 nm\ 3 5*©«Brto4C4£<5»4l/T^4. 

[ o 014] iB*jg6 ccia^snfc-f ^ 
r. 89E^-r«. m?-#>ir 

30 [ o o 1 5 ] ig*«7 tcK»$nfc+ / *-*>«aas 

(Ute#X«fll*#> -C*4C4**»4 

OCc^4o 

[00 16] B*H8KiB*Snfc+ 

x. ma@2«Bc[>^xttU», jsuflKiitittMsittr 
i&35i«its.SXi*r^jU'? r^*-#>, ^i/<«as*p 
< v*^- h 8h-ci*4fl»w«itW{Xttr t a 
[ o 017] ig*3i9 (cettdnfe't y*-#>oM6 

tr. n£?Sttltt^ t Li, B, Mv. A ! p Si, P. 
S, K. Ca, T » , V. Cr, Mn, F e. Co, N 
• , Cu, Z\\. Ga, Ge. As, Y, Zr, Nl), 
Mo, Rh, Pd, in. Sn, Sb, La, Hf. T 

a, w. os, Pt, *b<itcne©B(ktts:«sfc(t 



http://ww4.ipdl.inpit.go.jp/tjcontentdben.ipdl?N0000=21&N0400=image/gif^ 5/17/2007 



Page 1 of 1 



7 

[ o 018] ig*3g i o <c KB sttfc* 
B#£it, nam i bb©+ ^-^©b^sk* 

l *X . miSr - It 8kXI*£fr < A X TigftO , 

RBW2BB*7- »ftM4m&r«C £44*B& 1/ 

w*mti &mm i eb©+ ✓ £*$ 
<^c. mar - ^^^^^Xii.^^.'^r-iili^^ 

i*-c . mzzmz BftaBBxiMBxaaBoRBMtx 
t«4 siniar - *te«tc j: o kb $ trc * ✓ * - & 

[0 0 2 1 ] &im\ 3iClttZttfci- sj?~tfl>QM 

i >x . bet - »BB4>££«ticci«£#xxts$jftft 

ABUc*6. HET->ft«*fT5Ci<:1»tl#r 
[ 0 0 2 2] IS#3S 1 4 KKBStlfc* s*j~tf^0H 

b#b». mm3&>%<otsf7-#>v>m&i7&K- 

B#*. MB**. BX*f*. <i*cn& 
0BS#*'C**C4*flR±l,'ttr>4. 
[ 0 0 2 3] I3#3g 1 SKKBSflfc* ✓ ij-tfsOM 

b#&i*. turn i eb©+ -/ *~#>eiiB#£ccft 

■bfc^*£Bfc#4r&e 4 £4*8*4 uxv*. 
[0024] mi eiciBKetifc+y 

»#*g 1 BB®^*Bt»t:Sl£3tl*:C 4 £#£4 0 
[0 02 5] 13*311 7fcKBSftfc*-/*--*l04a 

BBH?*a*&«ju*fl£tm (wsxia&rr) 
it B*«iBBa>ratfli'Tfl&snfcc&«^ 

41**1*4. 

[ 0 0 2 6] IB*3E 1 8(CBHit«te+ 

BfiBit. bibs 4, &mWX&®fflto&£GL< x 

I * 4 ^WW^^DQ^S® icM£ ft* t - £ KM* 

HB^ot^^st. rkbibS4bbb2s 

y44tt#Aflt»*B4. RB***B«r*B*Btf 
1 0 0 2 7] 13*35 i 9 KKBSflfc* ✓ tj-tf^QM 



(5) 4*B2 0 0 2-3 4 8 1 08 

*ot:. bkbibsi*. 7-^-*ccB»6t.A^ 

-f«6t?*0. Bl--f«S4WKB2eS*tt*t# 

B£tf4BB?B*gici!u BBh-*«st§iEs 

2«B*«*toS«'ttft#6, WI2h-*SSi89SM 
2 BB4 OHMC «E *E0fr] 0 T 7 - * 3 
T. B7^»B«Cj:j:qRBB2BBQMBX0tBBX 
uaBPBBKSMtttBB 3 1*tt^-^> € Stt 
*r*»£Stf4C 4*1*94 0To4. 
10 [0 02 8] 13*312 0 K KB **lfc+ 

BBBI*. «#Wl8EB©t^*-iK>fl!>BfiBBK: 
BCBftBtfli. Stt1?*D. BBtt*OTB7 
- * Btt4>&£Btt(CttA 5 * -C«*-T*«**«* 1 

HBT4C4*BB4l/a»4. 
[0 02 9] I3*3g2 1 K §2& S nfc + ✓ ft ~- sfO <D$l 
BBBIi, BsftBl 8BB0*'*-ifO®B&BRcc 
feC^C, BBBBBttli. attXtttttttfrCfcO. Sfejfc 
#55«BfitW»*BE7- »BB4>££&tt(CttAS<ti 
20 rEBr&BttXimW*«B4:R^*0. 012+,/ ft 

&C£*tiB£t/'Cl<6 a 
[0 0 3 0 ] 13*^2 2(CKBSAA:^ 
BBBIt. «*J!I2 llH^t^^-#>0>Bfi^SCC 
•Mr^, RBBttlt, *XttT->BBB4B*UT , C 

[0 03 1] 53*JP2 3«rBB8*wrc*-y*-xK>«E>B 
aiSglt, S#*rei 8G4M)^y^-aeK><E)HBBB(C 
30 ^«r<d;«>BnffiRlSB4erKB26B<!:MB 

sp^csi Lr/c 7- * fe*cDft*««^H ^ aastt-t* 

[0 03 2] I3*3f2 4(CKBS4Tfc^^3!>-#>«>^ 
^2«S«r, *»*X«aSi*T-»filB2ar*Xfl4, 

1512^ i ^ft i gTfia^ 2 b & t vmic ^BE^epfB lxt 

-^ft^^?fet5ii-£>Xffi, B8aH2SBc[>MKWB 
ttM *BBT - *ft^C «fc 9 ^ft $ tTC t -/ * - * > & 
&t*T?&8&Zl*&i:mt> ^♦->fk*AteBDB 
40 > **fflX«±*ccS2B UfcBtttBET 

i<> =£^^1- €BBQBK:Ml& i r «BBttBB«:BB 
8tt«XB*fl*fcC£€ffB&t/rt»*. 
[0 03 3] 13*^2 5ecBBSA«:^^A-4C>«>M 
^->(fc*ffii*. B*f2 4fiB«W-^-*>©^* 
->it*«tC^C»-C, BBBtt«BK7^»BBCB£ 

B««cMM $ *c?jfc#siK ies o , iStfttt* r-Hiiga^ y 

^7 - <;BtrtY «rBKBQB(C«tl&r &BKBNB 
B(CtiVS««XBtBA«:C t&ft&t UX^Zo 
50 [ 0 0 3 4 ] «#» 2 6 tc KB $ nfc+ ✓ * - #>«>M 
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MBS 1 «Sill8B»2«B4«B«:«Eta«Bl/t:T 

WW CM Er - *fe*icc io»8«f/*-#>t 

*BH«Cir* , *Btt*MIB7- 9ftBCDJ&ff«IE*ttl 

<* trees o . HUea^ ✓ a - *> tawr t^a < 4 

bMM*BicttB81i*Xfl*BjlfeC£*ffB£l<T 
[0 0 3 5 ] M#*2 7fcBftSAfc*</*~#>®'< 
>©^*->ft**CC*n»-C, MBB1BB*. 7-* 

[0 03 6] 18*312 8ta2»3ftfc;<*-wbsnfc 
t/^-iOSrtli, M*iR2 4XtitHA4r2BiaK«> 

ittfctfBi'Tai&snfcc 4*ftis*4 uru&. 
[ o 037] imm 9i&ztitcf&*tosimi. m* 

[0 03 8] 

tCRCSn«tott ( Ctttt< . B^ttBlttBWJBT 1 * 

[0039] *WUX fc tt. t>- 
^t/7T^'<, ^-sK^^tt* 

fr> . cn*,/?*-:/, cn <*v> 7 T ^. cn 

l> < U * K ib < 4 £B (» 

[ 0 0 4 0 3 H l li, * 

✓ *> - * >aw + ✓ * ^ ftiBtttt^ttdm 

*ttK£B?6ttBttB <^*->ftBB*«tr> t?* 

[0 04 1] #£ife©StoS. *5R* < XI2*9UEiti} X 

*K>BM7-»t~* (TRStt^ 7- 

SIE <&ttSB> &«ti. B7~»H4*M9fctiU 

7-*fc@£FJ*t*&lft|!gE£Sli. tt7-»H€MA 



TO **B2002-348 1 08 

10 

bum* wmt) 0H*r**BH±cc*BB8* 

&t><DV*>i>. CCX\ Mtlt, *S**ll*BB:B 

tt. WAtt, 0. 5-1- 5 SIS <5 0kPa-l 50 

kPa) Blfcfcfttr kOT*4. 

[ 0 0 4 2 ] T I GiSttK*. BflPRStttfAltB+TW 
fl«©W <*>$rA*» fBS4SMi©IH(C7-^tt 

10 [ 0 0 4 3 ] 0 1 K5*tf * 5 cc , *« QHOttiittBtt. 

m\ $S4?* h-*^g i otirr*«»»©7-> 

h-?l4, MK7-*h-f'lKtir6ll/ , CHBSftfc 
©2«ft4? «tt7-»tt2£. Ml27-*h-?14 

5a. S@EE60.IC, MBBEPM^Mf6n«} 1/-C7- 
>4t»*S*l(l7->W2«:3l»Si*t:ty*-*> 

Br&#^aBBftcntflH7^6ttasn&. f— * 

SB 1 0 4, «Btttt<:S*»4T4B7->tt2tt 1 
*tl*XliSttW" , rtWlEB8nTi»*. Sfe. 8ii7 
-Jh-^lOJBMMriRT. 14B. BB3(cB«b 

[004 4] SSli, Bl«Cftbfc^^-3K>cMa5 
M«e*tt67-» i w^ffisii 8 coljfc^W ®ia t? 
B2cc9TJ:)cc. 7-* t-?lo>%Mm 
30 li. 7-* h-^ic^>^x>W94, mi&fetir 

tfX?>&P*>ti&Y-m\0t. MGh-^SB 
l0*«ttf-&Btt*JUyi 14, RBsXjU9&M£ 
«fi*^yi ICDBoaw-CA-jr. BB7-?h-?- 

^BB0ft£BB> icBBSn&ttBMl 2©SftSS^ 

[0 04 5]iaffl8E>TIGBBBBB&tt, T-^h- 
* 1 K4$£#* 1 2 «r«Tf±ffl^tcrj: 9 r * 0 . ii^A 

40 BBT«#AMiBIM»(CMCSnr. Ar, 

He (^'J^a> is£<»f*ti?s, tOL N 8 <^S) # 

fit/, 7-^h-^l^li^Ai 2*Blfte^JE 

4 nw* tmt^m^orji i*ct*>*>. ±® 
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ttfflor, c©JB6ti»< c 4tt#*«WM*c*a. 

CCDS'-* Ktf* 1 2^«^4*BI#W£l/C. H I 

7 - jfts&^istcc u x b&^ctictth. 
[0047] Kor, m>mtc.&E&&&tti*>w. rest 

£ (MSB) AOEAltttlcM^ftttl^ »frtt© 

B*6i*^^nffa»jiu». ccv. -ksssmttit, 

«l*tf, 0. 9-1. I SUE (90KPa-l 1 OkP 
[ 0 0 4 8] SHW>T ! GS» ft*, h - *^Si 1 0 K 

h - *sis i o eew 

£±.£9 £ * 6tttt* fiffi o r 4> cfc t *. 

h - ??sft i o eduu*n<cnfe*ft&i'* t ftffl© h 

[0049] SiC, tH«©T ! GjS«h-?-G>«fcSlC, 
< y * - ^>»ft«>a«ffScfcfl4ft©fe«>. 7 - * 

» i sttr«& t - ?*s i o 4d«tcx«s*^y i 
r*flii6tt**i;&, 7-*i>-*ik:#ai2 

0 . IPC, h- l 0 feSft*** 1 ! 

[ o o 5 o ] 7- am, 
c/Kak' < * x#wb ? 8 * r-ri4tj:o*<ftt 



(7) WI2 0 0 2-3 4 8 108 

12 

7- ^catotfuts a -5 o o A<&[£c>»HT*jffi'C8 

Hl7-^H€ttttl0^4r^«>(C». 3 0A-300 
»4<*i**tCv;*. i0 0*-3 0 0A#U:9«f*U». 7 
tltt «ffl*«fl>*1*d* & Jir . 1 H z - 5 0 0 H 

[005 i ] m. t v f<:B(rr6*&iea 1 mar, s 
mxzZo ccx\ Bft«iBSSS^<rt. 

t>tdUX'V<. <Sil6SS*) (C<iff*r«. fit 

20 [0 05 2] T IC7-^ h-*-WtoO«C, MIC 
(iweta !-e! e c U o d e - i n e r t - t f a 
o> h-^^Kfegl^ 5^c. TiG7-^h 

I*. MAC {Me ta!-e!ectrode-Acl 
ive-Gas). UXvtiW^y (^^XTtU 

7b^H?)^ «tt«p«»1fSS7-^h-^«rfq 

[ 0 0 5 3 ] H7- >*t2 «JftK*^«»4 O. 
30 *BBtCW^X««KiRtSfttet^. S7-i?«2<0S 
4 fc»ftCAlf*ttc[>iB» 6 It Iflfc 
l/<Wai'ttK«>^aWA^. Mil*. 7-^*3fc**3 
0 - 3 0 0 A f!g<»ig£K »7 - >1# 2 li. » $ 1 
-3mm, fill 0mmratiMl*&tt«MI»t4*K 
0>4>cr^^*b^ o ^tc. V8KcM|3»i»«tt7-»tt 

2*«88f ^aacctt, 7-»sft«*8<f 

[ 0 0 5 4 ] ( W*, MtiMsm 

40 rfiimar^^, cflDMtXttH&ortt. Pis. gtt«. 

-^4(^>^6«7-^tt2«:«ST* (BPfe. 7-> 

4 ©sate j at* 7 - * t* 2 «w» s n « pnfttt* ffe«r 
6>^»(ctt. K7-^H2*»ipr*fc«>, *»*n 

[ 0 0 5 5 ] K7- ^W2v*J: < •Wl/'Cl''Ct At' 

^. *»&^^^r*>A^ 0 mo Kr-»tt2i»* 
so we**, (aau-ci***^j:o«F*u\i iscc K7- 
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»tt2*B*TCt>fcQ, m-yXWc*). *&*sa/cc' 
fcO. **Kl*ofcOT*»d t 7-*4fclJ:4M7- 

<Olaa*M<fcaMCIi, K7->tt2 
iwu&»r4c±#rfc4 0 

[ 0 0 5 6 ] M7- *tt2«. ttasarfcAt^. 

*« &r h&im>p??<D't sv<< xiiotimt 
t*. ^osaotttea, Li b 

S> . Me , A ! (7^5 -"J A) . 

Si C4r-f«> . P (>J>> . S (ttjA) . K <*U^ 
A> . Ca ittJli'OJL) , T i <?$0> , V (»<* 
S>*A> , Cr <*DA> . Mn , Fe 

(tt> . co <=iM.a,n . n i u*irjio , cu 

(SI) . 2n <£«) . Ga {#'J*A> . Ge <>/,'U 
. As (b3&> . Y W v . 2 r 

(UAaiiA) , ND Mo (*«J2T 

>) . Rh (a^^), Pd In 

W>>:>$a> . Sn <*X> , Sb <7>**>) , 
La Hf (wiA), Ta < 

jU) . W {^>^r» . Os , P t 

fexattftoxafcftftxaittft^xam<te 

[ 0 0 5 7 ] ffi total*, i!£SccSW<? ttfc #J , ft&Stf 
ft: 9?* 4. *fc, t^Dtt^^i&^StctJtTR. agTfr. 

t*7 - » ** 2 « . HUS 4 tttottf t )^H» cc 7 - * 4 cc J: 
^t:W!i8n*J:^ft«6*OTi*htf0ii*. 

[ 0 0 5 8 ] 1*7- *m «:««A< SS$H*4Ka, 

<afi* (riI*) K»L*C7--*ft*«fe£Stf4C 
4#ff*W*. Sfe, J*7-**T2©tWetff. WiLC* 
£0>*«i < » fe , (Stt 4"fl>**ilW > CCA* T 
7-*4*«Wr4«£tt:i, rri4l«4r4. U 
J:4M(CftfitS««fe»(ca. t*7-*tt2fl> 
a«(EBMufcttf>*J:9ff*lrl». ig^c, t*7->tt 
2©WeWCA^-?r7 - > 4 ftBt4r4«dfctt, 

t*7-*tt2«:fl»^iHiswi'<:«*i/r, ttatt <ia 

»£»^/fcC£KJ:40SM:3tt> accfla>-»-C7- 

[ 0 0 5 9 ] S3 ( a ) a. ISlfftoS 2*M&2 1 0>g 

<a. M&2 l*6«r«liHtE±(C«JWi2 2*6&« 

( b ) a, ?Sf|]%2 24>att4rM&2 1 ^S&^ffittfi 
BKi^KltH6**bT:c»4. 



(8) fffl2 0 0 2-3 4 8 1 0 8 

14 

[ o o 6 o ] sss2 1 tmmm 2m^camsm 

t. ^S«^iiC^cj:01S7->H2^ife*ffiM* 

4a4. £9ll«fcift*c*£. AM 2 1 

fc. a«2 2. flULUN i t*Y«K«Ut«!>**ISl* 

<&c N iWoattwaaicByvcc'44. *n 
<>»#<*n4. cofcjfc. ttr-^tt2ofWH L fb <a 

io tt*aM*-#>^y^*-^*«8*4fc»©lt 
£4Urifi<c<Licfr4 t 

[006 i ] K7^»tt2«M*6*acM-r 1 4«lfe 
£<?tf, *«M-ri 4*&Btc4Kltetf4fc«fta l 7 
1 tHr- *H20*rfi**4 5*^1 3 

[0 06 2] CCr, 7-^h-*l 4J47-^tt2(0 
«Cffl*tC^i»'C«Wf 4, H4a. 7-^h-^l4 
H7->tt2©4f ft4*WBt l *4. 04^tsTJ: 
VC. 7-i? h-? 1 Oh -?moe*4)« 
20 ie?:i[i®A4T4o H7- »tt23ftHM«W 1 M 

^aiisa^^Btt^Afe4^^s«$n4«8H'c* 

4«dcctt v MttmOT4^*taB£T4. CO 

ti&^a, aaAiiWBflEKrrAa ca4t?a9 0 

«*. MAItt£IM»b&4tt&f£a. a^f^xtix 

aY«aaza©H*i^*. aeoaaB ^^74. 

[0063] mbKn&iWC* ?-*\~*\ twr 

-pin timsfc < 1 8 oft> cceasnrv^^, 
rri4C!>toa*Ai»fl»BK:a*ciu:*4, cn 
30 a. 7-^x^.^h «*7-^t*2«*>w4r-*tta 
@^r) ^s^trr, 1 4*aa£«i'4i'4&*« 
ecfta$n4/c«>'c*)4. cornea, ss*. 7- 

tctttt < RWKosar *na 1 ^ > 

[ 0 0 6 4] B&CnttttBa, a 1 ^SfftHcatt 

tetter, mt&Mtmmuitwnmi scaab 
Ti»4. ca>t*H«t*i sa, t7v;^, 
ftB<c 4"^ & a 4bhe*b , c» 4 0 aam i&a, 7 

40 h-^l©h-^«ai 0 4*7-*tt247-> 
4 ?:SOJ: ±TOB*BttbteP9W«afttttt 
<m&£ : 8L>X^&o C^ai ffa«iKMlti»*a 

•? fc o , * 4i »aa« tic m z n 4 ttitoiiartM <■ 
C£*V»4, Sfe, COHWl btssittmtu 

r. 7-» F-^l &M7-»tt2£7*-»4«Afir 

4 * $ Kir w*. r - » aa«7)itt ^ * rit ^ c t 

4tHl86T?«>4, 

[ 0 065icct\B5 tc^rtiHSW^ 15a. rr 

so I 4 *Hmt*&m* <BteB*t> ?*>*Wgit bxv> 
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*ft*»JBiya>4. r&tofc, tt 14#fW*r4« 

«*Bt*j:5K:KHan4<t±fcic. rri4#tt«? 

SfcE4*as*Wori,»4. C«S>**ft«WtKrn 
I*. Sg(D^gg^S6TC tifiZZZo «m. St* 

MUM* 1 5 «c -91 ■ f I*. B 1 *B 6 4 MtoftMitc 
>c *> ass nj 8B-C* ^aitt^mi *. 

[0066] 7-* I*-* 1 t*tr->**2t©Hfctt 
0. 1-1 Omro^iaac^&o *fc. ttr-^H2t 
S£ 3 4tf>S&f£tf I - 5 0 mmWIS*CA«. B 1 V 
it. ttr-^H2tttfi3 itfttff T t?(CBK« nc I - 

4#. cn nr. mi*, m&v 

[0 08 7] ». ttLT~*tt2om*fc3kUXl>. 

£7-* h-* O&GBBtBB?* 
C&OTlBi44. «l. h-MWlO*iffle*WiC 
SWTOXttl*-*S*l 0±fcr-*tt2««*** 

ttniteccstsr 4#Bfta« t *i 4 Ac c wc j; 
9. fiatrll&Aft«tti«r&c&«3»spltti4:«. 

[0068] *&. &7-»m0mwmAi,x> tt 

T- dM*20«S:itt*7- *W2(^tt»©^tt*S:© 

ItBttDiMrfcfi*. tn6K»-9T. h-*-@®10£ 
tt7-*#2©H*XttS#*, iWE*rt(£««?I(fiK: 

Bttr&c&*ft*Qtt&J9c4. EtcSfc. ±sa©$tttf 

[0 06 9] *ttffiZ>< 7-9Y~?\tti7-2tt2 

JH»U 7-*h-*l£37rfSJ <RP*> t ttr-***2 

ismz^isi) ) <aMte*4««¥&«ir*'4£B*tt 
«u-ciitrtf ->r*>Aiw Sec, fflititNCttB <* 
tiaiwgs) s*:«»rntf, *A7-Ht2©s <t*f* 
©BflUfcltttfi) JUtBftPXil (jBffl^) 3?.«afiB 
fr<L\ *4r-^M20^gs»^r-^4*BfiMr^c 

[ 0 0 7 0 ] *M)(C J: 4ICHNM: Ana, h - *n 
« 1 0 ±1*7- ^^aBRRCNftBUBUfcaPb. 
g&36JSftKDtf&4C££J:»:). Jilt 

?4> Piter* 4„ Sffi3£»£«ftK 

EgUffc*. h- *Sflil0±t*7-*t*2©BB* 
flK0tt*fc. M3Weffl?T4mM8«4C*ic 

j:o. ^✓^-#>x^>^-*>«d«frrcwttt 



(9) #B2 0 0 2-3 4 8 1 0 8 

16 

mi- s * a -T'st* tKfir* c ta*c* *o 

[ 0 0 7 1] W±©»al#S;Kfc^C . 7- * h - * 1 

jc*ra#4i/ , caa«8**«Br44 % n*sa,« 

4, Sfc, J*7-*fi5*il/C % B*3trtttt*SW0 

femtm 0 < kmmtei& < sauna > * a o ma. « o < 

liB*£tftti4£i*Tji, ttffi. ^?*XB3-hU&JB 
TP, BUI. ***JUta- htrfcJMBtJBl***. BC 

N-f /^^-^w.«t?^4 0 attest", 

JltC#&. CCX\ Btt**«, CtiKNtX. N»BX«: 

*n*n*r. *fc, ^©^k£?th&i*:*»s 
*-#>**tr«*ftBBtt:toi*T. ?8^fr££ffi^ir 
4+^^*. K(U»£r4ie^ttiitjn©ttttdw± 

f*. 

[0 07 2] B6(C5irj:5CC, ^ri4(0fedi^rfi] 
tt. BueBl/fe. 7->h-?lt*7->tt2 4©A* 
20 *BBr4C<L«:j:0 % MSW4Ct*X l *4. BP*, 
B*©^«*ai-Cmr*fll<cr - > h - * 1 «|RU4 

4. «off«©*«scciti;r v «B3±tc«ar&r 

ri4(D*Bfil[B*r*;l4Ct>»?Itti*4, CCX\ 

r r 1 4 ©fea^ifii 4 it. rr 1 4 ^ss 3 ±(c 5gisr 
4B^st>Bi» (rr 1 4^s^/?<itfsr4) $m 

misThto SSfe, 7-^4 4a*S3i©.«rftR«:M 

4 C 4 J: D . BtiftM W»iJtfrC*4. 
[ 0 0 7 3] B6SC jtr&Blt. m 1 «C?nrSf*<dJli^ 

30 ttUTt?attttt©ab4tt) tt&^&4:4aW 1 

tr£»6ftMkn»««MFi 17*. rr 1 

4^»»r4WWcB!SRl/ , CC-4 Q ^ur> «f*©SS 
1?«, rt*ci|xtti,fcfit(*i 6*^:. MtcS«g3*« 
SU'CC^4 e N. Bflc^b-CIt, ±Bttffcc«>. 
- K ^ ^ r ^ a • • »j ^9©f6S»« 
tfBBV««. 

[0 07 4 3 C(03gf*SSl7^ 7-^4*H 

40 4. cntCJ;D. mBB©W»<rB9fcQ, *4^lt 
■ft i'CCigia^ ft4#ft©m*tt<OT&tte; L»"C© 
B6S*»»L/'Ci»4. *4to*, Tri4^fR8^T4^ 

«t*M-r4*^(iisaisn4tttK:, rri4^ 

^ni#, ttB©ttMX«Bbrc&# , cft&. 

r. ^✓^-8K>ft«Br4«^cc«. *ro*!fiwc 

It'VttNi 

[0 07 5] c©»sa#-cfit<r«>, fc*-^^ 
50 •ftRWDMMittBtt? (cn6«*4 
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#©«B±r*. cosftfcsi 75«c^i*rtt. m\ 

[ 0 0 7 6] C CT\ C 3 «KQR 

+«:. 1 4£PKr&Wte*:W 

f 1 4 * 2 IttWS ft* h C t imfo t U 0 > J: 0 

tt> ©as^awc**. SA:. StS3«rii$S«tc 
Rcc. StS3#*i5f8<D*I£. 

[0076] B7tt, S*»H»frgfi3±K:/<*-> 

* 1 3*£tt3±<CKBls. »Jt*6tt 1 4*«» 
StTCfcO, CCD* A* 1 3*K»j£tltt. -**>?\Z 

A:. StS3*r*fi«&<U,. ^^->©»Atc*n*nE 

[0 07 9] N. 3tt, £IS3<D±*<I£7- 

*tt2££S3£4>Hl4>&N) KffigUr *>JU>. 5 

fc. 7x^i3«7-»4ffifitt(ce»r6*dft:tt t 

*ft£&J!3. -fe?*?**, JMfttt£7~iH!>i«*J: 

[ 0 0 8 0 ] BtlfCl/'C. fem? *S«3 (CMRatr 
l\ SS3 i-e©affltCi6SW4r T 1 4 tW^mtiLt: 

*fc. 7-^4©tt^^»«3*«fi-r-sfci6 



10) 4*^2002-348 1 08 

18 

tc. SHWKS«3fcfl^ut:fcArs &m*i%&L< 

[0 08 i] KiS7-^«U<ttS?-^v'^7-^C0ii 

Mf7->«2ti#rnJiMft i »!a«9*a«?ttf4* 
a&sttfcjMfl. xtt, si»?4§WttiM, £ 
it. (jm>«o<aat\i#teMin«ff 

MHtttMSHtfeMB. Xtt, BJB»W*a«lWtt 
[ 0 0 8 2 ] B8 ( a > -B8 < c ) tit, Sffi3 if * 

<<t > 1 4 iattstt^t^^wcaiBT 1 

a 8 (a) -138 (c) 
tt. H7KE*l/fc*tt©««ir*0. S®3±ic# 

§a 2 3 *>nr ^ * & -? * i * « . 
20 [ 0 0 8 3 ] c ©#*rtt. *r, B 8 ( a ) J: 

»fi3£<C/^-i>^Snfc»»S2 3«:«flil 
r^. C^§S2 3W^ccti, ^>y->6U«tt«f 

**-zYi>mm»lKiV<bt>. iXCC, B8 (l>> ^^TJ; 
^K. «n&OiMM2 33»Wkt > «Hcc v a7CC"gg 
tc-crr (^/#-^>> 1 4 1**o 
[0 08 4] M»V2 3 6KfkStf&. fS#@ 

2 3i0^(tf 6K V Md23±(C(G8ii/fct > r 1 4B 
30 »SB2 3ilSgf 4o fi«(C, SS3^(*«r^ 

A«*»^> rnii:, aK3±cc«9cfcrr 1 A\m 

Or^n, 138 (c) tc^TJ:^tc. j£&/2 2 3±KHt 
Wbfcf* 14^*->tttc»rtSti*. a#Ja 

[ 0 0 8 5 ] ^MlCDM&Attlc J: ->Tlttl/te+ ^ * 
[ 0 0 8 6] *Rfi0lffi#ttfC J: oTltttrfet ✓ ^7 

I*. *s»«ti*torwai^««'c**. 

[ 0 0 8 7] flftWStWSSIO-WSWT^jnT, 09 
tt. BiaVB70>KB€:ffi^r, TUT^A¥fli«CC 

SttS i rab*. «47->MuittN i /Y4:d^LA:A 
50 ififS ( N i S^YdWfi : 4. 2RCM . 0 ool«, 
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SM: 2 mm. I§5 mm) *mi\ HESSSift 1 0 0 A X 
1 0 0 8 8] M. MMffifttoQ «c. BtiJKJU*7** 

fc»SKi«>, auntKMfiJiwcte. 

cettfMtfifctt, 131 i«C5W J:5K, « 

BKfcJ^fcgMteftfe. *IlfcnBKKmt> > Ct>&* 
-tf > ^^S-f^nrf (#1$ TPore structure of sing 
1e-wall carbonnanohom aggregates/ K,MU rata. K.Kan 
eko, F.Kokai. K.Takahashi ^l.Yudasaka, S.Iiiima/Ch 
OT, Phvs. Lett,, vol. 331 f pp, 14-20 (2000) J & 

[ o o 9 o ] mm*m>-%%m<rj'%ikfrit ) gv& 

^«:S5aS^i±. SBtfflKllBWl/fciC*. S£i&0%£ 

[ 0 0 9 1 ] ±K<DftS»SPlT'l*, 5tt <£1E3 ) ±0 
^ **Jffl'r&fl«:*Ufc^. St* 

t<D»*f* 4 u x nmt* ctt> m^mx&Zo 

[0 09 2] Bl27bSBl4lt, B 1 *cft*«B*« 
l*-CBBU SH (»5tt>*&Btt0fc'rS'*Sii8 
TOfttt-CBBl/fc <><)!>?**• SI 2(*<£te$Tia# 

■c*9, ttC'BSimumktt^rAO. *n&#wao 
r«tti/ri*&. ~~FJMft}«B*v?:»~?'ajK 

[ 0 0 9 3 ] B 1 3 1*, BrtH«|*flnilfc <> 
<PC6& 0 13 1 3tt % Mft~*>*/?a~?'3MftW 

w^mm^\mvtimbtciyQ>x'hi>o m\4v 

It. 1/ r c > * C 4 *fo*>*. 

[ 0 0 9 4 ] B 1 2 7?>SB 1 4 fCftL>;Uttt4Mt0li, 
A* 7 0 -8 0 m o ! *fiOC'eSS. 2 - 1 0 in o 1 fc<DH 
X. l^Smo \%G>4? hWJU (Y> p fc£tM - 
2 0 m o ! «0&~ * ( N i ) 0V3'£n& o « ft:, 1 
^3 0mo l»Wit/fa-7c*«J, 0. l-*5 



.1) #B2G0 2-3 4 8 1 0 8 

20 

[ 0 0 9 5 ] *Rm®Hfi£&c J: vC»i6t/fc+ ✓ * 

< ✓ ± ABfttt?*&trM'r 

? «. *SWK«#KHUWr84, Bl 2 

7?>£B 1 4 K«UA:*r©*SMW**3K^ *0» 

fc. «fc, jnnrsra. o. i-*iwt 

10 £tt* 0 CAM:*, *^©Bifi*S«:j:-7'C«(ai/fc 
(fcC^T'ife*. »C(*rtfBA*4. m7rW- 

[ 0 0 9 6] *C9B<DH&AtttC J: VClSaSl/fc* ✓ * 
*T©*K«*./*»-:r4BlSK. £jg 
20 sf *-7 9 

CCt?. t?t?>fi>1- ;i7-*s±$m. - 

IBC «r«5r X flj»CD»*. V • 7 A* >J • 3E* 
- i2E*iC J: <b ABA jM>B£ft 4©*fe»1Wt? & 

30 [0097] w. fs^-ryt^^i-^^i: 
it. Has i— ? «s^a^c $ ntc$m t^^ts 

40 [0098] Sfc, ^^«-«>4ABRtt^«SCTtt 

«94Ur*l«i (BHi> UCC^^V ABKWCttttl' 

C OAR fttfc?®* 8 $ « . Dlno -^^WiC iiS7< 
1 m (SOSftlft*^^*^: 1 0 ju m&V) % C*&. 

4, fiBRttf^ 7^»OttCCJ:0m-ffe-M 



http://ww4.ipdlJnpit.go jp/tj(X)ntentdbenipdl?N000^ 5/17/2007 



Page 1 of 1 



[00991B1 5 it. mm&mz'm^n&^mm 

S£> 3 47^-KSSl 0 3«»wmBBHsn-cc>*. 
SK 3©±(C«. ft y - KBS 1 0 1 iff 1 4 ©S 

03«5±tcit. 7s~F«B {StllUUSS) 102*» 
IgsESft-O'*. S«3t7^-KS«l O3B0BB 
I*. 1 OOtfatcSCStvci**. *fc, fty-F«* 
1 0 1 £ 7 > - F@& 1 0 2 4©ra<c«. a««sg 1 0 
4 «CHl£tt 1 0 5 rtWMtt* 3 tvc t >6. 
[ 0 1 0 0 ] 0 1 6 ti, 01 5<MttttB*ftt»'C, 7 
yft-;K:/£6BMft?-t3trr? l AtVWiWm 
t (,-Cftg l,fcS*ftfflg©S*Mi1<Mi£ . TT 1 4 

wtoo ■> * *~7in,*timmt 

t/C f6S 1/ fc*?ft fHBftOTft ffitttt i ftlttt L fc r 
-**C*>&. CCT?, *lgft-*>7y*-»-3'«, ft 

*©^7-^sas»KA9«jSucib«!>r**. eii 
) tisi'fcrakiiwa. K*ex£itirBfii/A: 
i/ c . tmviL *>±# »j #tt <»«a*i«t < , i»xm© 

[0 10 1] *»B©W6*tt(CJ:-,-c«ai/te7^* 

WKM£*>«>Bdti. "C<f*. * 

fmvwtmic J: -7 f^g U tc 7 / * - * . sf 

a. ,t>. mm. -kyk i i?*, &m. 

')- btt £'^©51£fc t b "CWJfl r * *. ttTV * - # 
It. SSUSSttS: £*St*'C * i> 0 

[0102] at. ±sa©S3tifc«tc«. <g« 

3 > ©finit e. ¥£tt©t>©*£ffll<fc«i. ntttt 

[ o 103] Riiie. ±Bofi4duirctt. am <ss 

3 ) OttfTi 1/-C, WB&S i ©<>© <S@«*g8) 4 

stasis . ne8ii4sissffi<<:«@ig t ^ l, fcmmk.m 
* A9©"itttt6W!*<e«r * e i <>5]6gr-* 

£. Mtc, 7- ?ttS©atfe«*©ifif*(CSSRT*»^ 
tea. »J|!»f±S:«A6Stttfi6Sf *!l5K*»4>*. 
[0104] 



12) ^200 2-34 8 1 08 

22 

sg&ssiim 't*~><Hrft£ti0BaBB<<"»~ 
4**it«i*&«*iwiia f«^AuUBmftS> aw* 

XStt|st<r lOtt&fttt. - >f fc£g&PttfiKB 
«rS«f StCSfc. ffiSto-SiSXii 

io eti8*f s>ctifixz&. 

[01] 7/*-*> <7 V ft £&»«&*£© 

[@2 ] 12 1 ©7s*~tf >©tt£ttB©tt9tt*K9 

[B3] »T-*tt <»2*«> cc«MMM«ttlit fc9t* 

[04] 7-> h-fi &tlr-»tt20«rr ftg** 
f@C*4. 

20 [05] 7-> h-? L l<!:^7-^tt2 4j!i5it^ ( 1 
8 0' > KEg3ftr(.'4)fi§&*T0'C.fc£. 
[06] 7-9 b-*lt#T-M2to>m*m& 

oxrt 1 4©aajiWfl*anai?6c ttswiHt?* 

[B?l «*©WrCC7 
ft) fi^S©-««:*r 0T-* 6. 

[08] ^«©ffi»rK:7/'*-*>tfl5.B <••<*-> 
ft) T**S©f6©«&*-fBlTJ6i. 

[09] B7©*ftt«fll/"Cff«l/«:M#->ttS^ 
30 VMS (TUT^^i) Z*?®X&Zo 

[010] B9'dMOfc'<*->IMf IkttBCDAfl 

< ifiS*©Sffl > ©tttR* »Sfa T* 

[0 1 1 ] 19 1 0©/<*->ttS-¥-»ffli« <«gj«) * 
«»af *«B*-#>7 ;**-7tt? B-C46. 

[0 1 2 ] ia i k*? ias«:«^r8?abfcf t©t e 

[0 1 3 ] El 1 <CS-r^g«:Sl>-Ca!!S(./fc-S-r 
7/?^.-7<L;feS»e+©»8^<*) CDTEM9X (S 

40 [0 1 4 ] in i KSfBBtJU'rBaofcf r <7^ 

*-^> ©TEM3M (&mwM> C*>*. 

[015] ^^©^ifcfflKfliiS^ftliliR©*^^ 
* B*f * SS©a«0r «> i. 

[016] *%W©^iftPlK:t554S+affli«©«+ftEffl 
(JtttwfB-C**. 

[R^©Gfl^J 

1- 7-9Y-?, 

2- 1*7- 

3 - SIS. 
50 4-7-f, 
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(13) 
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5- -mm. 

9-7-9 h-?0>fri&m. 

i z-imv*. 
i bi&mmt. 

1 8-SW* <«f*> , 



10 



£8920 0 2-3 4 8 1 0 8 
24 

B) . 

2 1 -JWS, 
2 2-3 
2 3- 
1 0 0 
1 0 1 
1 0 2 
10 3- 
1 0 4- 

10 5-SSttt, 



••^V- FSft. 



[SI ] 



112] 
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?P J002-343108 A5 2005.9.2 

[SgftSII] ttfiF&$l 7 fcO 2 Oftfcfc 

[SMtB] Tl&17#9.g 28 (2005.9.2) 

[&P8§-§-] 4$H2002-3481O8(P2002-348108A) 
[£B B ] ¥fiU4#12fl 40 (2002.12.4) 
[flJB*#] #®2002-<W554(P2002-44554) 
[BI««I1PM*7K] 



C 0 1 B 


31/02 




6 S 2 B 


3/00 




HO 1 J 


1/304 




H 0 1 J 


9/02 




HO 1 J 


29/04 




[F I] 






C 0 1 B 


3V02 


1 0 1 F 


B 8 2 B 


3/00 




HO 1 J 


9/02 


B 


HO 1 J 


29/04 




HO 1 J 


1/30 


F 



[igfflB] T)iUfc¥l2fl 22 B (2004.12.22) 
[^fitttJE 1 J 

[f a«R £ 2 i 

1 1 

St > 

MM i re t mutw, 2 wMk <om ^mzi-wm it ? - ? as *«£ * * 

ma * / * - * > * r * * 0 k t * x*§ tz z t k+a- 

wise* ire**, r-* h-*KK»t6itfch-*re , e* , K *-retiwa* 
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(2) JP 2002-348108 A5 2005,9.2 



£fr 1-1" * JitM*i** * LT@ Jft+* ie*«tt. ft i i 1 1" * « IE 

[USE 5] 

UJ«e«l«atWSB*2mffiW*-J-ftftli» 4 5,£7trMl 3 5ftW*BhNfc*£fc*# 
fit 1 14 H*S 1 E^O^ > * - # V ©sJilTJfe, 

>, *L< tt£ftfcO«£fcd>fcft4 + y *-#:/tm**fr£i*fcfti+4»#*l 
IWIEI-l-ii, t / -h - tf y k &%fflnT%-£trm&XltU$i-t-tx&i> z k *«#»£?■ 

» » *^ ii k »# , , > ? * s u < n 3 - ► ? *i t * a«x ttlSttfcX it r * 

*7T^*-*ytffl<<>*iit*li:nWSl EfR4> + v * - ^ Ottii^fe, 

ttKKMf*, Li. B, Mg, A 1 , Si, P , S , K , C a . T i, V, C r. M 
n , F e , Co, Ni, Co, Z n , Ga, Ge. As, Y, Z r , Mb, Mo. R h , 
P d , In, Sn, Sb. La, Hf, T a , W. 0 s , Pt, ll< ttdfthvmit® 

ft 6 ©fi-frft-c A * c t *i«a t tz flt$« s ie^<7> -r ; * -tfxou&xm* 
[fli^fi i oj 

filer - *ft**fi«xttfi«> i «**Tai6 1 , « s$ 2 mft* r- ? »so»ft 1 1- 
4it**att*si*aiE«tf>+>' *-#y<!>«is?fft 0 

1 1 ] 

1 2 j 

«E»2«ftO*»Xl*ia»Xlii!!i«OifiS*Xtt#*illET-^lk1tKjt 

* - **tr-r-r *»± *** £ t *4*»* -r**** 1 / a - >k><o 

1 3 1 

«et- *fcmo»M*c#£*r*xii^*flW&Lfr#&» «tet- ^Jk**ff * 

£ t *#® it4»*Sl iffin + S*~tf> 

«1S»S:«r*tfU Ar, Hei F&jfrifZ,, B*#*. 
£ l< ii £ ft lb <r.r&'&if7.V& 4 £ i: *#$ i 1" * 1 2 E«o+ «/ * - # > eoS j| 

[§t*H 1 5 1 

NSIltftliv £ifr. W (^>n7» . Mo (*'jrr» fL<ii, N i (- 
3» * *) ft CO AH XX^JR 7 * £ £ *«fk tt4 ^* « 1 8B**> 7 ✓ * - # V 

im^jn 1 6 ] 
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(3) JP 2002-348108 A5 2005.9.2 



•C v • * Kftttft *±*^tt*»2mft*x tt£*+ "Cft SB m k ft* L T £ * 

* ifcmK J: J) tftt frSg **T * ✓ ft - trl"* 3 * * 

[»*SU 7] 

lutein b-*USB!»t<biifcf-**irejb>K 

m se h - Birffi* 2 sM**a*f»ij s*** 1 *, use h - ^mffit »s* 2 u 

»*tt*llrilS7-***©»4«|J*|c#rt«i*T#»t*IIHfM*SK#L, 

is*e 1 9i 

Itl IB7 / ft - >K ^ * * trr* * Rttttfr L T B * £ * *#S 1 1 * 
[»*«2 Oj 

HiifB»E&i±> ^li7-^ft*»B*ttT-C«»tt©**?([*XttiWi**'e** £ 

4>*< £ tflMBB lMfc*E»2MiHMBT»ftLjfcT-*tt*o»£«J** 
fi ? *M8Mf * £ i: fr4H* ttilMl 6 5B#eo7 ✓ A - tfv oS&£S« 
2 2 J 

IIJIB7 ; ft-*KV tdlrr-r* 642? 6X8*11*. ft £ *#«*•*-**• / ft - 

[fSjEfr$£lfe] 0 0 0 1 
[0 0 0 1] 
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(4) JP 2TO2-348108 AS 2005.9.2 



[MIEfrfcJgiS] 0 0 0 7 
[ttiE*i*] 
[MiE<OF*9§] 
[0 0 0 7] 

saJSfi*«tt-*-4 i<o-ci>*^ 

[t&iEtt&«§:&] 0 0 2 4 
[MiE^ffi] HI* 

0 0 2 5 

[MIE<0A#] 
[?tt*IE 7 ] 

mm&msz,] 0026 
sen 

[ffiIEO|*J#] 
[0 0 2 6] 

T v » * ±*frfc + 4 * 2 M* » X ti«H*+ TBf 5£W M K £* L T ft 4 

sa i: , * 1 km t flj ie* 2 us t o n urns * epj» ltt-? tntftt s > 

«>m»* €> 4 4 7 - > &4 ^ R * , ffiSBT - * W*fc4$fe#* * WfrT 44* ft 

**Mfr$ftfc, *ai-1-*HJR-r4HC»tt*1«^fcCi:Sr#ai: LT</'4„ 

[ttiE&Sgi&] 0 0 2 7 
[MiE^ffi] g?M 
[ffiiEOW#l 
[0 0 2 7] 

2Wfc*«»Stt3*4i*»*a*Kfc*rU i»Kh-* L SI^SIrEfc2tt|I*ffi#S» 

?*4^^, i»ah--f-mai:»a»2«ttfc©Mu«ffi*9ij)BLTT-^«[*«'ji±s 

*-»K>**tr-*"r*^±**4iiS'ttat LT^4. 
[^&*£jE9j 
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(S) JP 200?- 348108 A5 2005.9.2 



mm&mz] 002s 

WE***] £8 
[*§iE«F s m] 
[0 0 2 8] 

[?ttttE 1 0 ] 
[ftIEtt&#SHfe] Bft* 
[«iE^ft^i«] 0 0 2 9 

[0 0 2 9] 

bmiik*v»t* 

*»*#X<iKtatt**^ LTBttt* 1 t«r«t L tvJo 
&MjE 1 1 ] 
[liiliEttSSsHfe] w&m 

mm&%a%] 0030 

[ffiiE*fc] ftK 
[0 0 3 0] 

[¥£*6iE 1 2] 

0 0 3 1 

[48iEOrt§] 
[0 0 3 1] 

<k* < t tmic^ 1 t girie^ 2 ut NSfiniMi^ 1 tzr- ? a*t 
s}*m#tt*m*ct*#at lt^* 0 

[fttlX 1 3] 
[tSIEfc|-&^§£] 0 0 3 2 

[0 0 3 2] 

nam 2 2 Kiattg n & ± v a - * ><P«ft*fttt» 

& v >-c airia^ 1 <js t TtttES 2 g«e t o w kbe a l -c ? - » fom* g ^ & x 
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(6) JP 2002-348108 A5 2W5.9.2 

[^SSISjE 14] 
[ffiiE&*gB&] 0 0 3 3 

[$tt«jE 1 5 ] 
[MjEtt&WSiS] *P!*S* 
[ttiE&£fiB£] 0 0 3 4 

KsiEBffi] 
[f&iEortS] 

en je 1 6 j 

tifl* 

[JsJiEtt&JSBfe] 0 0 3 5 

«»je 1 7 ] 
[?iiEtt&€f3f;&] w®w 

KiiEfr&JSBS] 0 0 3 6 
[iliE:fr£] S)^ 

[tfljEtt&1RB2>] 0 0 3 7 

frmmz. 1 9 1 

WEMMS] 
[4eiE2*ftgB«] 0 10 4 
[fsliE^fc] 

[0 10 4] 
MoU^St)^] 
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